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Creativity in Teaching Problem Solving
The inspiration for this proposal is a course entitled “Advanced Problem Solving” here at the Illinois Mathematics and Science Academy, a magnet high school for talented and gifted students in mathematics and science.  Before Fall 2009, this course was taught as a course which prepared students for success in participating in mathematics contests.  Typical texts (such as the Art of Problem Solving series) were used, and many standard topics were covered.

Last fall, I redesigned the course.  For the most part, a different topic was covered each week, with homework problems assigned from a challenging problem set.  As students with quite varied mathematics backgrounds enrolled in the course, I made sure to include a wide range of problems.  Students could choose, say, four out of seven problems to complete, and knew that I expected those with more advanced backgrounds to tackle the more difficult problems.  Solutions were to be written in paragraph form.

An important aspect of the course was the writing of Original Problems.  After the first few assignments, students needed to write an Original Problem each week.  We would occasionally take class time discussing the creation of problems, or critiquing problems.  What surprised me the most, however, was comments elicited from students when assigned to write a self-reflection on their experience of writing Original Problems.  Three which stand out are:

“Anyone can write tedious, difficult problems that review core math subjects, but to write problems in a novel, challenging, and refreshing manner, one must be imaginative. I feel that this creative side of math is an often overlooked aspect of the field as many believe math to be an extremely black-and-white, rigid, and boring subject.”

“Unlike many of the other assignments as IMSA, I've come to accept that writing truly insightful problems is really something that cannot be done regularly the night before. Inspirations for new problems, like creative inspirations for music or art, can strike at any time of the day or night.  This artistic creativity along with mathematical insight is the most important instrument in a problem-writer's toolbox.”

“Before this class, I never realized that problem writing could be such a creative and almost artistic process.”
Although the writing of Original Problems was intended to have students think more conceptually and abstractly about a topic – since writing problems is a quite different endeavor than solving problems – it seems that the process of creating problems also revealed to students an aspect of mathematics they had not experienced before.
I propose to discuss this aspect of the course in some detail.  In particular, I will showcase specific examples of student work.  In addition, since those students are still on campus, I will have them prepare additional comments specifically oriented to the MCG conference goals.  The hope is that others may be encouraged to incorporate this idea into their courses so that their students may also be exposed to the beauty and creativity within mathematics.
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