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Liberal Arts Math Through Fiber Arts

Target Audience of Project:  Liberal Arts Math Students

Timeframe:  On-going revision—Already happening this semester!

Within Mathematics and Art, my focus is on fiber arts, including knitting, crocheting, and temari balls.  In my own research I have looked carefully at temari balls, examining natural ways to plot the vertices of the embedded Platonic and Archimedian solids represented.  I have also made a pattern for the so-called Klein Four socks, which both extrinsically and intrinsically encode algebraic information.  Together with sarah-marie belcastro, I have designed a set of dual tori exhibiting the seven color theorem on a torus and the dual embedding of K7 on the torus.  These two tori also included an investigation of the differences between crocheting and knitting orientable topological surfaces.  My current research includes trying to disprove the possibility of crocheting a non-orientable surface.  


Outside of my own research agenda, I have been active in trying to foster a community of mathematical fiber artists.  My constant partner in these endeavors has Dr. belcastro.  Together we have organized the Knitting Network at the Joint Mathematics Meetings for the last seven years.  In addition, I have held a session of the KN at MathFest, when I have attended, and I held a session at the 2006 AP Calculus reading.  We have also written about the KN for the AWM newsletter, been featured for our work in a recent edition of Science News, and have an article about knitting and mathematics in the November issue of Math Horizons.   One outcome of our successful Knitting Network, was an AMS special session on Mathematics and Mathematics Education in Fiber Arts at the 2005 Joint Mathematics Meetings in Atlanta.  Along with this well-attended session, we had an exhibit.  To see pictures of the beautiful exhibit, please visit http://www.toroidalsnark.net/mkss.html.

Recently, Dr. belcastro and I have been putting the finishing touches on a book to be published by AK Peters.  This book will contain ten papers and associated projects about mathematics and fiber arts.  The book has three audiences:  mathematicians, mathematics educators, and crafters.  Hence, each chapter has an introduction for lay readers, a math section containing math between the undergraduate and graduate level, a section of teaching ideas, and a project complete with pattern.  Though I sometimes say I’m writing a book, it’s really an edited volume with most of the chapters having grown out of the talks given at the special session in Atlanta.   This project brings together the three things I love:  math, teaching, and crafting.  

Indeed, I believe the nature of forming an object helps us to understand that object in a new way.  That is, essentially, the basis for the liberal arts mathematics course I am teaching this semester, which should be titled “Learning Mathematics Through Fiber Arts.”  I am hoping to work on this course during the workshop.  I already have many ideas for the course, including three of the four main projects:  a knitted and felted bag with a stripe sequence on one side and a rotationally symmetric pattern on the other, a pair of Klein Four socks, and a set of temari balls.  These three projects will allow me to naturally address the following topics in class:  recursive and closed form sequences, including the Fibonacci sequence, limits as n goes to infinity, the golden ratio, even and odd functions, an analytic analysis of rotational symmetry, modular arithmetic, groups and subgroups, lcms and gcds, polygons, polyhedra, including the Platonic and Archimedian solids, projection, isometry, and graph theory.  Within these topics, I will also be able to address conjecturing, proving, counterexamples, and explaining.  While I think the overall course concept is solid, I would like to have a firmer sense of the specifics.  In particular, I believe that as much as possible students should be given projects in which the mathematics is intrinsic.  The goal is to place the students in a situation in which they will naturally ask the questions they need to ask in order to deeply understand the material.

