Brainstorming session II

Scientific standards

· Professional recognition

· Acceptance of papers in the professional area

· Grants – “Money talks” – Gerda (
Artistic standards

Funding 

· articulation of goals

· grants

· resources, not necessarily money

· private sector resources

· where is money coming from

· what is important to know in looking for resources

Consideration, use and find of available resources
· Wiki – can be facilitated by art&math community; users participating keeping it up-to-date

· CD for classroom

· Developing single-site sources

· Finding resources not knowing this group

Building a framework for instructional leaders

· Resources and how they can be used

Publication - What, who and how

· What you can do and what you have to have other people do for you (e.g., exhibits)
· Hard copy, digital, …all have different issues
Publicity

· Publicity/marketing – broader audiences (not just professional organizations that we are working with)
· Reaching teachers at elementary and other levels
· Ex. Children’s workshop in art museums
· www.astc.org
Afternoon reports

Funding Group – Reza, Nat, Daina, Phil, Dirk

· PBS movies (Monies from Defense department and Annenberg, MSRA, …)

Publicity Group – George, Bob, Pau, Gene

Available Resources Group – Doris, Doug, David Richter

· Book (for faculty) that has well put together resources so that people know that resources are of good quality

· Maybe through MAA

Music Group – as is (
· Prepared a lesson to do it with everyone

Publications Group

k-12 group -  Nat, Stewart, Mara, Glyn

· Framework:

· Math concept – generate art 

· Math + Color

· Sequential art – coloring example—2 colors map (working on a rectangle with one line, 2 lines…, 3 colors…leading to the 4-color problem

· Explaining about colors

· Art concept  + Math

· Material

· CDs example

· Foamcore shapes – paying attention to the process – arcs and toothpicks making structure 

· 2 triangles connected with a toothbick– examples with doubling size of shapes (distance, angle, similarity)

· Bagel art – stability&instability --http://www.sciencenews.org/articles/20031220/mathtrek.asp

· Paper - origami

· Wire – knots &soap 

· Pasta

BOOK 

Math + Art, Art + Math, Materials (KS, CA, NYC)

College group – Carolyn, Gwen, Blake, Kevin

· Guiding principles

· Sample project outline including required prior knowledge; outline of a lesson with list of questions and extensions

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

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) and lists of further questions and ideas for further study.  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--The math is an integrated part of the structure of the design opposed to being an ornament laid on top.  The activity is bringing to light the mathematics that is inherent in the structure. – Examples: Extrinsic: Felted bag with sequence.  The math does not come out of what you are doing.  The math is forced onto the artistic object.  Intrinsic: In knitting a sock, the number of stitches around is intrinsic.

Transference of knowledge and skills: critical thinking. logical reasoning, geometric construction and measurement.  Can they do something similar but different after the project?  Ideally, they should be able to transfer the skills and knowledge to other parts of their lives.

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. Extensibility 

Duality between “analyze” and “create” – a good activity needs both. -- be able to extend.  Projects should have possibilities for open ended extensions.

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

Some specific artistic goals? The artisitic product shoud be uncommon object, interesting, aesthetically pleasing, or beautiful.  It should lend itself to interpretation, rich and multilayered.

The project allows for creativity (in the math and the art) among the participants.

Computer use: start with hands on activities with concrete materials.  Use of canned computer programs could come after the hands on activities to extend the project and analyze the ideas in deeper ways.

Organizational Principles

Discuss the goals 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.  Example:  What is the purpose of calculating fractal dimension?

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

Length of project (number of class periods and how to schedule the project such as good ending points)

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

Documentable evidence of how artists have used math if possible? 

Prerequisite knowledge and skills.

List of materials.

Possible small sections at end describing basic skills that may be used in several projects (e.g. using a compass)

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

Planning for TOMORROW

Planning for final report

BOOKS – simultaneously on the web?; dynamic version (maybe new edition every 2 years; maybe have a version on the web, …) – maybe preliminary material on the web

Considering NCTM, Key Curriculum Press, MAA for publishing

Short videos on the web as a hook …

· College level  

· Above calculus? – resources to improve courses

· K-12: Math + Art, Art + Math, Materials (KS, CA, NYC)

Music project – starting with a paper, webpage, resources

Doris’s CD of art images with possible links to mathematics (searchable CD) – researching how to get copyright; working with museums; possible supplement with activities; including some iconic images (significant representatives of mathematical concepts behind)

Website

Math and Art Wiki within Math Forum (Gene) – two parts: for the public and for the math&art community; sharing ideas, getting feedback; changeable


Funding


Gene asking for input, ideas, …


One possible pearl: Math images project

Printed media and/vs. Internet media

Publishing through private companies (Reza) instead of well-known companies; we have to advertise it (MAA, Bridges, …) and we can put everything on the website; it is cheaper both to publish it and for students; Carlo supporting the idea

Susan – Bridges 2008 paper (longsword dance, …)

Copyright issues – 


Copyright on wikipedia

HOMEWORK FOR TOMORROW

What project-groups needs?

What people not in groups would like to contribute? 

Web Site:

http://www.georgehart.com/birs/ 

Username: birsworkshop

Password: birsworkshop

