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Communicating Mathematics

A Workshop by Dr. Kris Green for Webster School District Middle and High School Teachers

Contact Information

I can be reached at my office at St. John Fisher College, in the Math, Science and Technology Department. My phone number is (716) 385-7367 and my email address is green@sjfc.edu.

Purpose of the Workshop

This workshop is to share some of the successes I have had with integrating writing into the college mathematics curriculum. Since this is one of the areas that is becoming more important in the state learning standards and the graduation exams, I hope that my experiences and ideas will help you in the classroom. I plan to share some brief reasons and theoretical perspectives on the subject of “writing in mathematics” and then show you a variety of ways that I have introduced this idea in my classrooms at the college level (from Basic Mathematics through Calculus III and Differential Equations.) Throughout, I will provide examples of both the assignments and some student work so that you gain a better “feel” for the suggestions.

Some Resources to Turn To

In the event that you want more information, the following sources provide a wide variety of ideas and aides for implementing writing in mathematics classes. I have organized these by topic for your convenience.

On How to Implement Writing in the Classroom

· Writing in the Teaching and Learning of Mathematics, John Meier and Thomas Rishel -- this book is okay for its purpose

· Using Writing to Teach Mathematics, edited by Andrew Sterrett -- not as good a resource
Readings for Mathematics Students that May Serve as Good Journal Ideas

· MAA Resources for Calculus, volume 5, Readings for Calculus
· The Mathematical Tourist, Ivars Peterson

· Codes, Puzzles and Conspiracy, Dennis Shasha

· Flatland, Edwin Abbott

· The Adventures of Penrose, the Mathematical Cat, Theoni Pappas
· Scientific American, in particular the bi-monthly “Mathematical Recreations” segment
· Isaac Asimov’s Science Fiction Magazine has a regular math-related column
Ideas for Good Writing Assignments and Projects

· Play on Words (the “Families of Functions” project)

· PRIMUS (Journal from the US military Academy)

· Mathematics Teaching in the Middle School

· The Mathematics Teacher

· Colleagues in Other Disciplines (History, Science, Economics, Art, Music)
· The NYS MST Learning Standards themselves (also the online resources)

· Sample Web-based projects are available from the “Virtual Teacher Resources” under the MST homepage located at http://home.sjfc.edu/~mst/index.htm
· Chevron Corporation: under Educational Programs at http://www.chevron.com/community/frame.html
· Discovery Channel School located at http://school.discovery.com/
· Exemplars materials can be viewed and ordered from http://www.exemplars.com/
Reasons for Communicating Mathematics

· NYS MST Learning Standards (explore, describe, analyze, communicate)

· The Work Force needs it (engineering teams, publication and dissemination)

· To make informed decisions (online trading, phone services, etc.)

· Easily incorporates new technologies (electronic portfolios, desktop publishing, spreadsheets, graphics applications)
· Demonstrates mastery and points out weaknesses in understanding
Theoretical Perspectives

· Algebra vs. Geometry

· Algebra is actually more Verbal/Linguistic

· Geometry is more Logical/Mathematical

· Multiple Intelligences (Howard Gardner)

· Writing provides more ways to bring the verbal/linguistic intelligence into class with support from the logical/mathematical and visual intelligences (as well as the others to a lesser degree)
Sample Types of Activities and Projects

· Journal Writing

· Class Reflections

· Writing Assignments (essays)

· Projects

· Exams (with short answer, “explain”, and essay questions)

· Concept Mapping

· In Class Group Work

· Two-Column Calculations

· Visual Proofs in Geometry

· Independent Study (reading/writing/reflecting on levels of understanding in mathematics – functions)

Observations

· Journals have shown me where the book/class/etc have caused confusion in the use of an idea (integration as “giving back the original function” or only applying to “getting distance from velocity”)

· Gets more students involved in the class -- the Murder Mystery received many positive comments

· These types of assignments are easily more time-consuming to grade

· “To check grammar or not to check grammar, that is the question”

· Often yields (pleasantly) surprising results

Workshop Materials

The handout and the power point presentation, as well as some of the other resources, are available online at the following address: http://home.sjfc.edu/~green/index.htm
Look for the section titled “Teacher Resources” and follow this link to the downloads. If there are any other materials that you would like me to add here for you to download, please let me know as soon as possible in order to benefit the maximum number of people.
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