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            1. Introduction

The College of Science at the University of Utah proposes to establish a Mathematics and Science Education Center to help address the following concerns within the state. For Utah to remain competitive in the technology arena today and to maintain its current economic growth, there is an increasing need for employees with highly developed mathematics, science, and engineering knowledge and skills. Yet currently, the numbers of students in Utah choosing mathematics, science, or engineering careers is far fewer (?) than projections for future need require.  Perhaps even more critically, the number of mathematics and science teachers produced annually in the state is far below the current demand (state data needed – we estimate less than 80), let alone the requirements in the near future given the projected enrollment within the state (state data needed). Sadly, many secondary teachers in Utah’s classrooms today are teaching mathematics and science outside of their credentialed expertise (state data needed).

Students’ interests and abilities in mathematics, science, or engineering depend heavily on their educational experience, especially in middle school and high school. It is during this time that the intellectual capacity of the students expands rapidly and students’ images of future careers are developing. These secondary school students are in great need of a strong preparation in mathematics and science that offers exciting and challenging opportunities to relate their studies to potential careers in these areas. Well-prepared teachers, with highly developed mathematics and science backgrounds, teachers who are keenly interested in these subjects, are critical in providing such an experience. The availability of such teachers, for the classroom and for the educational leadership within school districts, will be the key factor in increasing the numbers of students within the state who are able to participate in mathematics, science, and engineering careers. In fact, the demand for these teachers is already growing due to an increase in the number of charter schools specializing in mathematics and science. 

The preparation and support of these highly skilled teachers will require an arena in which demanding content preparation is the expectation and at the same time there is strong appreciation of the pedagogical knowledge necessary to be an effective classroom

teacher in mathematics and science. An arena such as this will not be possible without the collaborative efforts of the following groups: university faculty from mathematics, science, engineering, and education; representatives from the State Office of Education who understand school policy and decision-making; experienced mathematics and science teachers of who are fundamentally the agents of the change we seek in K12 education.

The Mathematics and Science Education (MSE) Center, located within the College of Science and supported by the College of Education, will provide an arena in which these three groups can combine their expertise to build a new model of preparation and professional development for future teacher leaders in mathematics and science.





2. MSE Center Structure
The Mathematics and Science Education (MSE) Center at the University of Utah will have a structure designed to support significant interaction among faculty from the content and pedagogical areas as well as connection with school district leaders. In particular the center will combine the scientific research experience, recognized nationally in the College of Science, with the long history of collaboration between the College of Education and the local school districts.

The MSE Center will be directed by a senior faculty member with a PhD in mathematics or in science and will hold a tenured position within a department in the college. In addition the center will be staffed by four auxiliary faculty members, two having an advanced degree in mathematics or in science and the other two having an advanced degree in education and secondary school experience. These positions may also be filled on a rotating basis by faculty from the College of Science or the College of Education.

The MSE Center will establish a State Review Committee to oversee its work and progress. The Review Committee will include the business community, the local school districts, and national consultants from similar institutions dedicated to the improvement in mathematics and science education. Within the campus organization, the MSE Center will report to the deans in the Colleges of Science and Education, and to the Academic Vice-President.





3. MSE Center Objectives
The main goal of the MSE Center is to produce increasing numbers of excellent mathematics and science teachers and to support them in their continued professional growth. We believe that through this endeavor, the MSE Center will ultimately bring about an increase in the numbers of students with the motivation and the ability to pursue careers in engineering, science, and mathematics. The center will be a unifying force on the University of Utah campus and within the neighboring K12 school districts for programs in mathematics and science education and it will build on and expand several of the programs already in place in the College of Science. We expect that the MSE Center will serve as a model for other institutions in the state. The specific objectives for the MSE Center are those listed below and each of these will be described in the following paragraphs:

· A five-year masters of science in teaching program (MST degree) for undergraduates

· A professional development program leading to a master’s degree for teachers with at least three years of teaching experience (This is currently offered as the MSSST degree through the College of Science.)

· A program of seminars and workshops to foster communication on current issues in mathematics and science education among K16 faculty, educational groups, and parents and students 

· A joint doctoral program in mathematics or science education.

The Five-year MST program: This streamlined program will be designed to attract talented students in mathematics or science, will provide scholarship and loan support, and will lead to a master’s degree and a teaching license. The program will be organized so that students earn an undergraduate major or teaching major during their first four years. In the summer after their bachelor’s degree, the candidates will take part in an intensive semester devoted to the general pedagogical knowledge they will need in the classroom. Then in the fall, the students will serve a paid internship in the public secondary schools where they will teach two courses throughout the year under the supervision of school and university faculty. During their internship in the schools, the candidates will also be enrolled in seminars developed by the MSE Center that will examine content and pedagogy within their area of concentration. A model for this type of integrated coursework will be offered this fall through the College of Education. The course will be team taught by faculty from the Teaching and Learning Department and from the Mathematics Department and is designed as an introduction to teaching for students in mathematics and the sciences.

Recently the Mathematics Department developed a mathematics teaching major with capstone course and teaching internship within the department. While this is a bachelor degree program, the lessons learned here will be used in developing a masters degree with internship in the public secondary schools that can be put in place within each department in the College of Science.

Professional development program for inservice teachers: For many years the College of Science has offered a program in mathematics and science for teachers with at least three years of classroom experience. The program leads to the Masters Degree for Secondary School Teachers of Mathematics and Science, or the MSSST degree. Candidates in the program typically take courses part time while they are teaching, and generally full time during the summer semesters. A faculty committee from their subject area supervises each candidate.  Through this committee the candidate’s coursework is approved, the candidate is introduced to a faculty member’s specialization, and candidate is assisted in developing a final project to present to the committee.

The program has been very attractive to secondary classroom teachers despite the fact that generally university courses are not held at times that easily fit a K12 teacher’s schedule so the availability of classes for these professional teachers is limited. The teachers report that the MSSST program has allowed them to become students again, re-acquainting himself or herself with the subject they enjoyed as undergraduates and now approach from a more mature perspective and with the eye of a practicing teacher. Approximately (need numbers) teachers have graduated from this program since (need numbers) with the help of funds provided by the legislature.

The MSE Center will take over the organization of the MSSST program with the goal of increasing the number of mathematics and science courses available to practicing teachers and developing a network of faculty who will involve the classroom teachers in their research programs and supervise their required projects.

Seminars/Workshops on Mathematics and Science Education: Each year several presentations by local and national leaders in mathematics and science education will be organized for the general public including parents and students. In addition, a number of more specialized workshops for school and university faculty will held to examine common concerns and to develop a shared understanding of the K16 educational process. Current students and graduates of the center’s programs will be encouraged to invite colleagues to share in the workshop discussions.

Joint Doctoral Program in Mathematics and Science Education: Establishing a joint doctoral program within the Colleges of Education and Science will be a long-range goal of the MSE Center. Utah with its large K12 population is in need of school and district leaders who combine a solid background in mathematics and science with the broad understanding of educational issues, both local and national. A joint doctoral program in mathematics and science can provide the research experience educational administrators need in order to develop thoughtful policy directions that support and improve K12 achievement in mathematics and science. Two years after the MSE Center has been in operation, and once the MST program is firmly established, the center will develop plans for the joint doctoral program.




4. MSE Center Plan for the First Two Years

First Year Plan: During the summer months prior to the first year, a team of faculty from the College of Science and the College of Education along with representatives from the State Office of Education and the Salt Lake City School District school will be formed to serve as the Advisory Team for the MSE Center. The team will have the responsibility of consulting with similar centers, recruiting students and faculty for the center, making the broader community familiar with the center, its function and potential. 

In the fall semester 2007, team members will make on-site visits to similar centers in order to observe their operation and to consult with their faculty and staff. The centers currently being considered include: 

· Institute for Mathematics and Education, and Center for Mathematics Education of Latinos (CEMELA), both at the University of Arizona

· Focus on Mathematics; A Partnership of Teachers and Mathematicians, Boston University

· Center for Research in Mathematics and Science Education at San Diego State University. 

Each of these centers supports several of the MSE objectives and in visiting these centers the team will expect to develop a better understanding of how the centers are configured, what roles they play in the surrounding communities, and what progress they are making in improving mathematics and science education in their areas. Other centers may be visited as well once the Advisory Team gains more information.

Leaders from the centers observed will be invited to visit the University of Utah to meet with team members and to make presentations to the broader community of university and K12 school faculty and district administrators. This will be an important step in developing the kind of interaction the MSE Center hopes to foster between these communities.  These meetings will help make explicit the role that both communities play in the preparation of strong mathematics and science teachers. The information gained by the team members from these consultations will be used to finalize the structure of the center within the university community, and to determine the qualifications for the center staff, their responsibilities, and their university affiliations.

During the fall semester, the Advisory Team will begin recruitment efforts for both faculty and students with advertising and information sessions. The expectation will be to hire a director and at least two faculty as the MSE Center staff by spring semester 2008 so that together the staff can evaluate student applications, due by March 2008, for the MST degree program. In conjunction with the development of the MST degree program, the team will work with the center staff and local school districts to develop internship positions that will begin in fall semester 2008. In addition, the team will help organize a combination of scholarship money and loan possibilities for the MST candidates accepted into the program.

Second Year Plan: This will be the first year of operation for the MSE Center. During summer semester 2008 the first cohort of MST candidates will follow an intensive schedule of courses taught by faculty from the Teaching and Learning Department that will prepare the candidates for their role as interns in a secondary school beginning fall semester 2008. During this period as well, the MSE Center staff will be setting up the fall schedule for the MST program. This will include establishing the schedule of yearlong seminars for the interns, organizing the internship placements, and assigning responsibility for supervision of the interns in their school classrooms. In addition to a mentor at their school placement, each intern will have two supervisors from the MSE Center, one with a mathematics or science background, and one with an educational background.

Although the director of the center will play an advisory role in the above endeavors, the director’s main responsibility during the second year will be to foster communication broadly around the goal of improving mathematics and science education in Utah. This will be an important year to start a dialogue between university and school faculty, educational groups on campus and across the state, and the community of parents and students these groups serve. To begin that dialogue, the director will organize two public presentations by invited national leaders in mathematics and science education. The director will also establish several workshops during the year for K12 teachers and university faculty. These workshops will give the two groups of faculty an opportunity to examine ways that, working together, they might improve the sometimes rocky transition from high school to university. In addition, the director of the center will organize a sequence of talks, “Talking of Math and Science Education” for parents, students, and the community. These talks will be held in neighborhood schools and the sequence will aim to help parents understand the often conflicting information in the press about education and about mathematics and science education in particular. Towards the end of the spring semester 2009, the MSE Center director and staff will celebrate with the first graduating MST candidates, evaluate the previous year’s work and look ahead to what must be in place in order to support the long-range goal of developing a joint PhD in mathematics or science education. 




5. MSE Center: Evaluation and Assessment

 At the end of the first year planning stage, the work of the Advisory Team will come to an end. The team will be disbanded and a State Review Board organized to evaluate the work of the center, assess the impact of its programs, and to make recommendations for future directions the center might consider.

Perhaps the most pressing goal of the MSE Center is to ensure that students in Utah receive a very strong education in mathematics and science along with an opportunity to experience the interest, beauty, and potential that careers in engineering, science, technology, and mathematics can offer. This is clearly a long-range objective, one that cannot be measured for some time. However, a first step is to increase the number of strong teachers in these areas that are capable of providing such knowledge and experience for our students. The MSE Center expects to begin the first MST cohort with about 15 - 20 candidates and each year thereafter to add an additional 5 to 10 candidates until approximately 40 candidates graduate each year. The MSE Center will collect the following data on its programs:

· praxis test scores of MST candidates

· number of MST graduates yearly

· number of MST graduates taking jobs in Utah

· number of MST graduates still in a teaching position after three years

· entrance and exit interviews for MST graduates

· survey response by MST graduates after their first year of teaching and their principals response

· number of inservice teachers enrolled yearly in the MSST program

· attendance at the workshops for school and university faculty and at the community events in neighborhood schools.

The MSE Center staff will meet twice a year with the State Review Board to examine the above data, to re-evaluate the center’s goals, and to consider recommendations for future directions for the center.

Budget: First year: June 2007 through May 2008

· Stipends for Advisory Team members

· Travel money for on-site visits; travel and expense money for consultants and speakers

· Salary for MSE Center director and (2) faculty beginning May 2008

· (?)Scholarship money for MST candidates accepted to start summer semester2008

Budget: Second year: June 2008 through May 2009

· Course stipends for TL faculty providing summer coursework 2008

· Additional course stipends for developing courses in math/science pedagogical content knowledge for fall semester 2008

· Workshop and presentations costs

· Mentoring teacher stipends

· Center director traveling and promotional cost

· MSE Center director and faculty salary costs
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