Course/activity based

College level - Pau, Bob, Doug, Kevin, Carolyn, Gwen, George, Blake, Gary, Doris 
Tuesday’s Brainstorming

January 23, 2007

Members: Blake Mellor, Kevin Hartshorn (recorder), Doris Schattschneider, Carolyn Yackel (recorder), Gwen Fisher

Overview: Our goals (short-term and long-term)

Plan: produce a (published) collection of art-based mathematics activities.  Useful to those teaching math/art courses or workshops.  College, high school, or museum level.  Activities outlined in detail for teachers (with guidelines and assessment).  Accompanying CD (or website) with pdfs for the students.

Framework – what are we looking for?  

guiding principles for quality of mathematical art activity

Intrinsic mathematics – what content is being introduced

Assessment activities – do they know facts, do they have skills, do they have attitude

Short-term vs. long-term projects (within a given course)

How will we be looking for topics – in book (with handouts on CD).  Book would have multiple indexes (math topic, title, key words, etc.).

Transference – how do we get the students to see the connections from project to project?

What is goal of these projects – what should students be taking out of the projects?  What is the purpose of the math (does it lend to the art, does it add to self)?  What is the purpose of the art?  Find some sort of balance between math and art.

Some level of problem solving – there is something that the student needs to work out.  Encourage mathematical thinking.   Sometimes it may be a generalization of a class activity.

Duality between “analyze” and “create” – a good activity needs both. -- be able to extend

Include real art component: introduce idea through fine art/design/craft, show connection between activity and objects from “art worlds”

Some specific artistic goals?

Documentable evidence of how artists have used math?

Project/Activities Ideas

Dahlia designs:

What is the smallest number of petals needed to create a patter (answer; 3).  Related to dividing regular polygon into rhombuses.  Can prove properties analogous to properties of regular polygons. (Gwen – Math Horizons ~2006)

Duration: less than a week

Extension: filling regular polygon with rhombi (Coxeter’s Intro to geometry)

Celtic Knot designs:

Different media (hand, graph paper, Sketchpad, Kaplan’s program).  Connection to sona sand drawings.  Isomorphisms between the ideas.

Related topics: (Cromwell on Frieze patterns, Math Intelligencer ~1993) (Shape, Space and Symmetry -- Kinsey and Moore)  Greatest common divisors – how many components will the knot have.  Lead into student research and unsolved problems.

Connections: Billiards on different tables

Islamic tilings

Different approaches (mathematicians vs art historians).  Tools used to construct historically.  Tools for students (GSP, by hand, Kaplan’s program, etc.).

Paper folding/cutting

Cutting the frieze patterns (fold paper and cut – unfold to see the symmetry pattern)

Mirrors, Kaleidoscopes

Relation to the rosettes, using mirrors, creating kaleidoscopes. (Leading into fundamental domain, symmetry groups).

Could segue into regular polygons or other symmetry topics.

Multiplication tables

Build cyclic, dihedral multiplication tables.  Experiment with subgroups (one group table is subset of another).  Also look at normal groups.  Lead into addition tables (mod n).

Artistically related postage stamp and around-the-world quilts.

Work on lattices

Color grid to make c2 pattern.  Or color to make p3m1 pattern, etc.  Restrict by making them color with certain constraints.

Temari balls

Includes graph theory, geometry on the sphere, combinatorics, the platonic solids.

Difference between spherical and planar geometry.

Logic using Frieze diagrams

Can explore logic and truth tables while proving that there are exactly 7 frieze patterns.

Quipus

Create your own quipu – given some set of data, encode the information on the quipu.  Show numeracy, illustrating different representations of information.  Different base systems.

Ratio/Proportion

Fractals

Fractal cards, Tim Chow (Michigan math camp), Sketchpad, Sierpinski tetrahedron, Uribe (Fractal Cuts), kirigami

CALCULUS and Beyond group
Activity book (hands-on!!) including CD– same framework as previous group

· Sidewalk chalk drawings

· Function systems

· Quantizations

· Cellular automata

· Algorithmic art

· Linear algebra (affine transformations)

· Typography

· Digital art is considered fine arts these days

· Number theory – drum-bit patterns …

· Solids of rotations

· Coding theory


K - 12 Nat, Phil, Stewart, Gerda, Mara, Glyn
· Audience: preservice and inservice teachers; instructional leaders
· “Cards” with essential information about using activity
· Accountability/standards/expectations – content and process – focusing on process standards (PS, application, communication)

· Courses are driven by textbooks – complimentary activities

· Making available resources “fit” in existing contexts
· Funding (Nat – NSF grant)

· Frustration of doing things in a classroom without teachers seriously engaged

· Learning trajectories (prior, doing, post activity)

· Being able to answer the question: Why are we doing this?
· Finding topics that teachers are challenged with; providing connections
· Music activities


Music – David, Paco, Gottfried, Susan
Four levels – primary/elementary; middle; high school; above
· Aesthetics

· Concern – quality of art produced from mathematics

· Proportion, light, texture, …

· Art theory

· Contemporary art as conceptual art – relating mathematical concepts

· Difference between visualizing and function

· Artistic intention 

· Math topics for Teaching Via Rhythm

· Geometry

· Polygon classification

· Symmetry

· Periodicity (drum-drum revolution)

· Necklaces and bracelets

· Functions of time

· Tiling

· Distance (similarity) measures

· Matrices

· Proximity graphs

· Fractals

· Area and perimeter (optimization)

· Number Theory

· Prime numbers (relatively prime numbers)

· The Euclidean geometry (GCD)

· Sequences

· Fractions

· L-systems and words

· Palindromes

· Combinatorics and counting

· Counting rhythms

· Set theory

· Decomposition theory

· Algebra

· Algebraic expression for rythms

· Cyclic groups

· Transformations of functions

· Mathematics of juggling (there is a book …) 

Reference: “A rhythmic approach to geometry”, written by Alfinio flores, teaching Mathematics in the Middle School, 7, 378-383 (March 2002)
Public-based
Exhibit – Dirk, Carol, Carlo, Reza, Craig
· Public face – how much each group member have done so far

· Museums

· Minivan – mathmobile?

· Web-based

· Journal

· Public projects (ex. geometry playground)

· Bridges website and other organization

· Math Awareness Month

· CRITICAL NEEDS:

· THREE THINGS important in conveying mathematics principles behind arts: Tell a story (explain what it is), explain math, attract interest

· Organization, structure, funding, see the project through the realization

· Searching strategies – 

· Recommendations – 

· Art exhibition

· Minivan

· Public programs – 

· Encouraging everyone to consider and include public component; advocating value of math

Online Digital Media Library -- David Rch, Bill, Gene, Daina
· Take-on Wikipedia

· Focus on mathematical art
· There is lots of mathematical art n the Internet – links to authors, …
· Perpetual online Bridges …
· Recruiting people (well-known?) willing to participate 
· Aimed for teachers
· Digital media: video, images, music clips
· Funding sources? Hard to find money - 
· Storing (vs. linking)

· Math and art contests – 

· Communication – 

NEXT STEP
