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 This program rocked! – A lot of fun! Thanks a bunch! – Test was hard! Workshop was very, very interesting and fun. – The career panel was awesome. – The competition was challenging. I enjoy a challenge! – It was very good and I might even pursue a career in math thanks in big part to ya’ll. - Today was cool.

Do you believe that these are student evaluations on a High School Mathematics Day?  Well, they are.  To be precise, these are comments we received for our first Emmy Noether High School Mathematics Day (ENHD). This program started out in Fall 2002 as a modest, but sincere effort of a group of faculty members to expand the department’s outreach efforts to enhance the educational and life experiences of our high school graduates.

The first two ENHDs on May 15, 2003, and a year later on May 4, 2004, were overwhelmingly successful. These last two years have made it clear that our region needs this event. Feedback shows that although this is just a one-day event, it has a significant impact on the lives of our participants. It truly does make a difference. We are planning to offer the ENHD every spring and look forward to many more years to come.

We believe that our concept is suitable for many other universities and colleges around the country and would like to take this opportunity to report on our experiences and our goals.

 
Usually around 160 students from local and area high schools and junior high schools (grades 9-12) and their teachers follow the invitation to participate at the ENHD. Our goal is to generate high school graduates who are strong in the areas of science, mathematics, communication, and problem solving. We also hope to provide the opportunity for participants to discover and be enlightened about possible careers in mathematics.

More specifically, the mission of the program is:

· To provide women students with a unique, high-quality experience designed to foster interest in mathematics and careers in mathematics, engineering and science.

· To provide women students the opportunity to experience a university environment.

· To give insight into women professors’ experiences and educational opportunities associated with mathematics.

· To provide women students the opportunity to learn that careers in mathematics, science, and engineering are attainable.

Our diverse program addresses each of these objectives. After registration and an official welcome by Dr. Jane Winer, Dean of the College of Arts and Sciences, and Dr. Lawrence Schovanec, Head of the Department of Mathematics and Statistics, the students enter a competition. 

The problems are designed so that a general high school background suffices to solve them. Nevertheless, they are challenging and require serious logical thinking. For example:
What angle do the hands of a clock make at 7:38?

Or

A person intends to withdraw X dollars and Y cents from an account. By mistake, Y dollars and X cents are withdrawn. The mistake is realized only when, after spending exactly $10.00, the person observes that the remaining money is exactly twice the amount originally intended to be withdrawn. How much did the person intend to withdraw from the account and how much was withdrawn instead?

The competition is conducted in the morning so the rest of the day can be used for grading. Consequently, we can announce the winners at the end of the day. We award the best exam in each grade, the best exam in each school, the best school in Divisions 1A and 2A, and the best school in Divisions 3A and 4A. Our awardees are highly gifted young women. One of our awardees in the first ENHD has been accepted to MIT, and two others received the highly prestigious Clark Scholarship.

After the exam, the students participate in workshops presented by faculty members. We intend to present a broad variety of mathematics and its applications to diverse disciplines in a playful, but challenging way. We do not teach mathematics in these workshops, but rather want to advertise for mathematics and show that mathematics is used extensively in our lives, and is interesting, important, and fun.

We prefer that research mathematicians discuss problems and questions arising in their research, which is, of course, not an easy task for the lecturers. For example, biomathematicians Dr. Linda Allen and Dr. Lih-Ing Roeger played the Disease Game with their group and geometer Dr. Magdalena Toda had them tile 2D and 3D dream houses. Other workshops focused on coding theory, cryptography, traffic accident statistics, modeling of physical systems, or fun things like the algebra of juggling or seemingly very dry things like binomial coefficients (but the girls loved it!). The success of these workshops lies partly in the personality of the lecturer. 
We want to emphasize that the ENHD is not only meant to foster exceptionally talented students. These students absorb the mathematical material presented to them very quickly, and they are grateful for being exposed to mathematical ideas and applications they had never before seen. Surprisingly, these girls still feel awkward in their male-dominated mathematics and science classes. The ENHD helps them by presenting many successful female mathematicians to overcome this feeling of not fitting or being misplaced. 

We also want to help the less talented or even weak mathematics students. We hope to make them understand that even if they want to major in something like English history, they need some basic knowledge of mathematics and should strive to finish their college algebra courses with a decent grade. More importantly, we want them to overcome their fear or even hatred for mathematics, and learn to appreciate it.

Experiences in high school can have far-reaching social effects on students. For example, some of our students come from tiny little country schools; Lubbock is “the big city” to them, and Texas Tech is considerably larger than many of their communities. Some have never been on a university campus. Some girls were afraid of entering the large auditorium. Their teachers had to literally take them by the hand and guide them into the room.

However, West Texas provides a unique opportunity for diversity.  Our students are varied in their racial and socio-economic backgrounds and come from both the city and the country. These cultural clashes cause indeed some tension, which is sometimes difficult to deal with, but it is in the long run advantageous for the kids to be exposed to each other.

Accompanying teachers can also take advantage of workshops while their students are involved in ENHD.  Topics range from classroom material to information that broadens their mathematical background.

A career panel follows the workshops. We present young successful women with a degree in mathematics from our university. We believe it is important that we invite our own graduates because the kids can relate to them easily. We also invite women from diverse professions, not only mathematics teachers or professors, to show the myriad of options available with a degree in mathematics. These women share their experiences as mathematics students and working mathematicians with the audience. Since they have already graduated from Texas Tech and gone on into “the real world,” they can convince the students that careers in mathematics and related fields are attainable, interesting, and fun.

At the end of the day, as mentioned above, we hand out prizes for the best exams. This usually turns the students into a loud and noisy cheering crowd. Each participant also receives a souvenir in the form of a booklet that consists of the entire day’s events, so that everybody will have a chance to look back on this wonderful day.

Our ENHD is free of charge for everyone and includes lunch and refreshments. We do not select the students; that choice is left to the teachers.

This event would not be possible without the many people who help in various ways to make it happen: the faculty members in the organizing committee, those who present workshops or grade the exam, the many faculty and student volunteers who help throughout the day, the moderator of the panel and the panelists, the photographer, the administrative support we obtain from our department and the entire College of Arts and Sciences, and, of course, the many sponsors, among others our local SIAM and MAA Student Chapters. It truly became an event which brought together the entire department, creating a strong bond between our university and the city of Lubbock and the surrounding areas.

Please visit our Web site at http://www.math.ttu.edu/~mneusel/enhd2.htm
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