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The Montana Math and Science Teacher Initiative

Steering Committee Meeting

Friday, 1 May 2009 – Helena, MT

MEETING NOTES
Friday,1 May



Conveners:

President George M. Dennison, The University of Montana

President Geoff Gamble, Montana State University

Linda Atwood, Research and Analysis Data Manager, OPI

Larry Baker, Dean, College of Education, Health and Human Developments, MSU

Gail Becker, Assistant Superintendent, Missoula County Public Schools

Rick Billstein, Professor of Mathematics, UM

Lisa Blank, Associate Professor, Dept. of Curriculum & Instruction, UM

Katherine Burke, Science Curriculum Specialist, OPI

Beth Covitt, Program Dev. Manager Dept. of Physics and Astronomy

Royce Engstrom, Provost, The University of Montana

David Erikson, Associate Professor, Dept. of Curriculum & Instruction, UM

Bobbie Evans, Dean, School of Education, UM

Diane Friend, Lecturer, Department of Physics

Anna Green, Governor’s Office

John Graves, Montana Science Teachers Association

Jean Howard, Math Curriculum Specialist, OPI

Wendy Ihde, Curriculum Director, Corvallis School District/Representative for SAM

Jamie Jutila, Field Representative, Senator Baucus’s Office

Al McMilin, Accreditation Unit Manager, OPI

Ke Norman, Assistant Professor, Mathematical Science, UM

Tricia Parrish, MMSTI Project Coordinator, UM

David Patterson, Chair, Department of Mathematics, UM

Elizabeth Swanson, Director, Science Math Resource Center, MSU

Tyler Trevor, Associate Commissioner for Planning, Technology & Communication, OCHE

Bob Vogel, Montana School Board Association

Introduction and Welcome:  President George M. Dennison
· President Obama has initiated a $5 billion “Race to the Top” fund, which encourages states to increase the quantity, quality, and diversity of math and science educators through recruitment and retention efforts.

· The Association of Public and Land Grant Universities (APLU formally known as NASULGC) continues to see an increase in the number of state universities pledging their commitment to the Science and Mathematics Teacher Imperative.

· Montana has been actively engaged in responding to this national imperative by embarking on a collaborative statewide data collection effort to assess the situation of math and science education.

Data Collection and Analyses

· Overview of data collection and analyses to date:

· Annual Production by Major/State Licensure 2006-2008

· What we know:

a. Students who complete teacher education programs in Montana that are eligible to receive state licensure either with a K-8 endorsement or 5-12: Biology, Broadfield, Chemistry, Earth Science, Physics, Mathematics endorsement; 

b. The number of math/science majors who have completed teacher education programs and are eligible for state licensure (K-8 or /5-12 with a specific endorsement) at the Baccalaureate level;

c. The number of  math/science majors who have completed teacher education programs and are eligible for state licensure (K-8 or /5-12 with a specific endorsement) at the Post-Baccalaureate level;

d. The number of Class 1 licenses (teacher’s with a Master’s degree)  K-8 or 5-12 with a specific endorsement issued;

e. The number of Class 2 licenses (teacher’s with a Bachelor’s degree) K-8 or 5-12 with a specific endorsement issued;

· What we need to know:

· The number of Post-Baccalaureate teachers who are eligible for either a Class 1 or  Class 2 licensure.

· Analyses of Data – Demand, Production, and Gap

· Demand:

a. Vacancies posted by districts on the Office of Public Instruction website;

b. Vacancies posted by districts on MUS Career Services websites;

c. Combined vacancies posted January 09 – April 09 = 

i. K-8: 15 out of 44 specifically targeted for middle school math/science teachers;

ii. 5-12: 24 math teachers and 10 science teachers;

· Identify the number of existing positions for math and science teachers in Montana School districts – OPI to assist in data collection process.

d. Mis-assigned teachers: Al McMilin, Accreditation Unit Manager, Office of Public Instruction
i. Identification of mis-assigned teachers will contribute to the understanding of the demand for qualified math/science teachers in Montana;

ii. Mis-assigned teachers are defined as teachers who are teaching classes outside of their endorsement area;

iii. K-8 endorsed teachers are qualified to teach all subjects in elementary/ middle schools;

iv. Mis-assignments were categorized by county, district, school, # of affected classes, and school enrollment;

v. Earth Science and Physics have been identified as classes most impacted by shortage of qualified content teachers;

· Further analysis needed: 

· Identification of which 5-12 endorsements, currently available from OPI, will cover Physical Science and AP Environmental Science teachers;

· Analysis of impact on mis-assignments to the cumulative demand for quality math/science teachers.

· Status of OPI Data Collection: Linda Atwood, Research and Analysis Data Manager, Office of Public Instruction
a. Personnel Recruitment and Retention Survey 

i. This annual survey is used as a data collection tool to assess the needs of districts regarding their ability to fill multiple teaching positions;

ii. As per the MMSTI steering committee’s request, a sub-committee (M. Quinlan, L. Atwood, L. Peterson, B. Evans, L. Baker, T. Parrish) convened via a conference call (03/23) to discuss critical changes for enhancing the data collected from the survey;

iii. A revised survey was produced and will be sent out as part of this year’s annual data collection process;

iv. Anticipated analysis of findings – December 15, 2009.

b. Teacher Retirement Service Data

i. L. Atwood initiated conversations with Bill Hallinan at TRS to discuss the scope of data both MMSTI and OPI are interested in collecting;

ii. Marco Ferro, MEA/MFT, contacted David Senn, Director of TRS, to ensure administrative support for this project;

iii. L. Atwood created a worksheet identifying several different regions to begin the TRS data collection process;

iv. Pending the hiring of a new Project Director, TRS data collection will begin in the coming months;

· Math and Science Needs – AA Districts: Gail Becker, Assistant Superintendent, Missoula County Public Schools
a. AA district superintendents or district representatives met at as a group to discuss formulating a Math Science Technology Consortium.

b. Focus of discussion centered on supporting math and science teachers to enhance the quality of classroom instruction and integration of technology into instructional practices.
c. The MMSTI Steering Committee should considered exploring retention of math and science teachers to see if that is a problem which could be supported through this initiative. 

· State Plan: Recommendation for Systematic Data Collection: President G. M. Dennison, UM
a. To ensure ongoing data collection is possible it will be necessary to create a state plan of action among all key contributors;

b. President Dennison designated the following individuals to spearhead this recommendation: B. Evans, L. Baker, T. Parrish, L. Atwood, A. McMilin, B. Eldredge; other recommendations include working with the directors and licensures specialist from UM & MSU.

Overview of State Programs Supporting Math and Science Education

· Governor and First Lady’s Math and Science Initiative: Anna Green, First Lady Assistant and Policy Advisor
a. The First Lady hosted a dinner for the recipients of the prestigious Woodrow Wilson award;

b. With support from the First Lady’s office students were actively engaged in a “Poster” contest for math and science education in the Helena school district.

· Math and Science Programs Supported  by OPI: Katie Burke, Science Curriculum Specialist and Jean Howard, Mathematics Curriculum Specialist
· OPI is actively engaged in three regional professional development programs for in-service teachers:  

a. Region II: Montana North Central Education Service Region (MNCESR); 

b. Region III: Southern Montana Alliance for Resources and Training;

c. Region IV: Western Montana Comprehensive System for Professional Development

· There are three different levels for introducing teachers to the revised Montana science content standards and performance descriptors; each of these levels are focused on content, inquiry based learning, and improving networking opportunities among teachers (teachers teaching teachers model). 
· Purpose and Goals:

a. Increase content knowledge coupled with effective methodologies and pedagogies to enhance student learning;

b. Focus on the quality of in-service professional development not quantity to ensure sustainability through systematic change.

· Professional development program are follow the Surveys of Enacted Curriculum (SEC) Model – please refer to attached brochure sent with 05/01/09 meeting notes;

· For additional information, please review the presentation (link provided below) facilitated by Gail Surwill, Billings School District Curriculum Director, at the SEC meeting on April 22, 2009; Once you have accessed the site, click on the title “Use of SEC tools and Data in Montana” in the webinar box:   http://www.ccsso.org/projects/surveys_of_enacted_curriculum/SEC_Meetings/ 

· Math Science Partnerships: Elisabeth Swanson, Director Science Math Resource Center, MSU
· e-Mentoring for Student Success (eMSS)

a. Mentoring programs for in-service 6-12 STEM teachers;

b. Focus on five year teacher retention;

c. Provides resources for Montana educators through an online curriculum, online facilitators, and mentor teachers;

d. 30 out of 50 teachers are from Montana

· Big Sky Partnership

a. Benefits 45 grade 3-8 science teachers by building on teacher knowledge of physical sciences, inquiry pedagogy,  and cultural connections;

b. Collaborative effort partnering with Salish Kootenai College, UM, MSU, and Flathead, Missoula, Crow and Northern Cheyenne schools

· MSU - Masters of Science in Science Education

a. Online and face to face courses offered through the Department of Intercollege Programs for Science Education;

b. Courses are taken for professional development or to satisfy graduate course requirements;

c. Provides alternative route to pursing coursework without have to comply with traditional degree admission requirements;

d. Mentorship opportunities available through collaborative approaches working with classroom teachers;

e. Designed for K-12, Community College, and other non-traditional/dual teaching assignments;

f. 349 graduates in the last 10 years; currently, 333 students enrolled in the program.

· Center for Teaching and Learning in the West

a. Response to national shortage of faculty to lead teacher preparation and conduct research in STEM education;

b. Program has expired but resources are still available: Online core doctoral curriculum in STEM education and research on diversity issues in STEM education. 

Colorado Partnerships – Examples and Lessons for Montana: Noah Finkelstein, Associate Professor, Department of Physics, University of Colorado-Boulder
· STEM Colorado – Response to national imperative to increase the quality, quantity, and diversity of STEM educators.

· Learning Assistant (LA) Model

a. Focuses on recruiting students who are math/science majors but have not considered pursuing teaching as a career option;

b. One of the main strengths of the program is the interdisciplinary commitment among both College of Arts and Science content faculty and School of Education Faculty in the recruitment and preparation of teachers;

c. How it works (condensed version):

i. Identification of talented mathematics and science majors who are encouraged to consider becoming K-12 teachers;

ii. Content faculty work collaboratively with LAs to transform their large-enrollment courses into a student centered learning environment utilizing interactive engagement methodologies based on principles of inquiry based instruction; 

iii. Content faculty who are awarded LAs must agree to meet regularly with other faculty members who are participating in the program, meet weekly with their LAs for planning sessions, and constantly engage in evaluation of their own courses to assess the impact of transformation approaches on student learning;

iv. A core focus of the LA Model is centered on working collaboratively with the content teacher, integration of student centered learning pedagogy which LAs learn through attending weekly courses in mathematics/science education, lead by a education faculty and a master K-12 teacher. 
v. Through the NSF Noyce Teacher Scholarship Program LAs receive a small stipend ($1, 500) to work on multiple aspects of content course transformation based on the methodologies/pedagogical strategies they learn in their education courses;

vi. From 2005-2006 the LA models has produced an increase of 21 math/science teachers from 16 without the model.

· CUTeach: University of Colorado – Boulder

a. Modeled after the UTeach program from the National Mathematics and Science Initiative in Austin Texas and adapted to fit the specific needs of UC Boulder;

b. This is a collaborative four year program between the School of Education and the College of Arts and Sciences which leads to teacher licensure/certification;

c. It is specifically targeted for undergraduate math/science majors who have not taken education courses;

d. Students are introduced to teaching field experiences with the support of master K-12 teachers who offer continual  support throughout the program and post-graduation;

e. Students are paired with mentor teachers who are currently teaching in K-12 schools;

f. Both School of Education Faculty and College of Arts and Science faculty work closely with CUTeach students focusing on both K-12 education and specific educational content research;

g. CUTeach students become part of a community where they have opportunities to work collaboratively with one another (peer to peer model) during their program and then post-graduation through the CUTeach new teacher induction program;

h. There are several scholarship opportunities for CUTeach students through Americorps and Noyce Fellowships;

i. After graduation, through their first year of in-service teaching, CUTeach students are offered continual professional development support through face-to-face/online courses.

· Changing Institutional Culture: CU Model

· Coalescing Programs in STEM Education at CU:

a. K-12 STEM Education

i. Undergraduate Preparation and Recruitment

· Colorado Learning Assistant Program

· Teaching and Learning Courses in STEM

ii. Training

· CU Teach, Noyce Fellowship

iii. Teacher Development through NSF Grants

· Research Experiences for Teachers (RET)

· Graduate Teaching for Fellows in K-12 Education (GK12)

b. STEM Education Research 

i. Division of Biological Educational Research

ii. Science Education Initiative (Noyce Teaching Fellows)

iii. Physics Education Research Group

iv. Evaluation of K12 STEM Education and STEM Research

c. STEM Research – College Teaching

i. Transforming Courses

· Science Education Initiative

· LA Program

· NSF – Course, Curriculum, and Laboratory Improvement (CCLI)

ii. Graduate Programs

· GK12

· NSF - Presidential Faculty Fellows Program (PFFP)

d. Administrative Support: University President, Provost, Dean of Education, Dean of Arts and Sciences;

·  Review of Interdisciplinary Literature on Strategies for Facilitating Institutional Change

a. Four Dimensions of Change (Finkelstein, N. 2009. PowerPoint Presentation to the MMSTI Steering Committee, Helena MT).

i. Individuals

· Beliefs, knowledge, attitudes, and efficacy towards change;

· Can only work on their own volition – changes suggested by peers rather than President/Higher Administration will be more effective;

· Encourage faculty to think about innovative ways to integrate student centered learning methods into content courses – transforming curriculum and pedagogy through reflective teaching practices;

ii. Environment and Structures

· Impact of policy and rules;

· Individual actions are primarily influenced by external environments;

· Developing policy/shared vision;

iii. Prescribed Final State

· Final outcome of journey (change process) is known from the beginning (deductive to inductive reasoning process);

· This should be determined by a small group of people/stakeholders (Provost Engstrom’s suggestion to create a “Road Map”);

iv. Emergent Final Sate

· Articulation of findings from the small group of stakeholders;

· Shared vision and policies in place to support institutional change;

· Colorado’s Innovation Through Institutional Integration (I3) Approach

a. Can be perceived as a “Million dollar planning fund”;

b. Requires institutions to overcome “artificial” boundaries and bring together individual NSF grants under one program to enhance STEM education by implementing new policies, procedures, or mechanisms;

c. Primary focus is on collaborative approaches between content and education courses that transform instructional practices;

d. Created a department/institute with individual faculty members and administrators who shape educational practices;

e. Provost is the Primary Investigator on the grant;

· Initiating Strategic Planning for Montana

a. Identify where MMSTI is in the four phases of change paradigm;

b. Identify what the exact needs are: 

i. Increase in the number of STEM teachers?

ii. Increase in the quality of STEM teachers?

iii. Enhancement of STEM education programs?

iv. Increase in revenue $$$?

v. Increase in job opportunities?

vi. Overcoming issues with licensure/certification process?

vii. Aligning elements of the system?

c. Institutional change must come from both a top down and bottom up approach if it is to be sustainable over time.

Next Steps: President George M. Dennison, The University of Montana
            Charges to the Committee:

· Create state plan to support on-going MMSTI data collection efforts;
· Create a road map – Identifying where we are (the beginning), where we hope to be (the end), key stakeholders and their specific contributions, and specific steps to fulfill mission;
· Create action plan to begin orientation and out-reach to other MUS Campuses, Private and Tribal Colleges;
· Send out survey to members from MSTA/MCTM requesting both quantitative and qualitative data for math and science teachers, classes, and need.
· Identify possible grants we could be poised to apply for
Grants we are actively researching to date:

· NSF: 
· Noyce Scholarship Program - http://www.nsf.gov/publications/pub_summ.jsp?ods_key=nsf09513
· I3 – Innovation through Institutional Integration – http://www.nsf.gov/publications/pub_summ.jsp?ods_key=nsf0918&org=NSF
· Presidential Faculty Fellows Program: Contributions to Science and Engineering through Leadership in Research and Teaching – Proposal due: 08/25/09 http://www.nsf.gov/pubs/2001/nsf01118/nsf01118_4.htm
· Research Experiences for Teachers in Engineering - http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5736&org=NSF&sel_org=NSF&from=fund
· Graduate Teaching Fellows in K-12 Education - http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5472&from=fund
· National Math and Science Initiative:
· UTeach – 
http://www.nationalmathandscience.org/index.php/uteach-programs/uteach-program.html
· AP Training and Incentive Program – 
http://www.nationalmathandscience.org/index.php/ap-training-incentive-programs/ap-training-aamp-incentive-programs.html
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