STEM Teacher Education:  A Proposed National Action Plan
Background
In the course of gathering data for its 2006 edition of Science and Engineering Indicators,1 the National Science Board (NSB) of the National Science Foundation detected the need for the United States to develop a plan to ensure “an adequate supply of well-prepared and highly effective STEM teachers.”   In a short companion report to the 2006 Indicators, the NSB made five broad recommendations relative to the need to improve U.S. pre-college education in science, technology, engineering, and mathematics (STEM).”2  The NSB also established the Commission on 21st Century Education in Science, Technology, Engineering, and Mathematics and tasked it “to provide advice for a bold new action plan to implement the findings of previous reports, panels, task forces, and commissions that have called for a major transformation of STEM education in the United States.”  The Commission reported back to the NSB in March 2007.  On 3 August 2007, the NSB placed a draft action plan to address the needs of STEM education on the Internet and invited public comment;3 the comment period ended on 30 August 2007.4
The draft NSB action plan, a plan based on the advice of its Commission on 21st Century Education in Science, Technology, Engineering, and Mathematics, is the subject of this summary.  When in final form, the plan will go forward to the federal government.  Until adopted by Congress, it will have no force in law and no budget.  However, it will have the endorsement of the very influential National Science Board.
Proposed NSB Action Plan:  Overview
NSB identifies two principal challenges to developing a strong, coordinated STEM education system in the United states:  (a) ensuring coherence in STEM learning; and (b) ensuring an adequate supply of effective STEM teachers.  It concludes that a nationwide plan to meet these challenges will require coordinated efforts by the federal government, state governors and boards of education, local education agencies and school boards, institutions of higher education, businesses, teacher unions, and private foundations.  The proposed NSB action plan for addressing the two challenges calls for:

1. additional STEM education infrastructure to coordinate and enhance STEM education across federal, state, and local programs;
2. horizontal coordination of grade-level STEM learning expectations across states;
3. vertical alignment of STEM education across P-16, with special attention to improving the link between high school and higher education and/or the workplace; and

4. the recruitment and retention of an adequate number of highly qualified P-12 STEM teachers.

Proposed NSB Action Plan:  Summary of Recommendations
1. Additional STEM Education Infrastructure.  The plan calls for creation of a high-level national non-federal oversight council for STEM, a new committee within the Office of Science and Technology Policy, a new Assistant Secretary for Education, and an expanded role for NSF. 5 

· National Council for STEM Education (NCSE).  This national, non-federal 35-member council would be established by Congress to “coordinate and facilitate STEM education initiatives across the nation.” It would include 10 non-voting members: 8 from Congress and 2 from the new National Science and Technology Council (described in the bullet that follows).  Eight of the voting member positions would be allocated to non-federal key groups (state governors, CCSSO, higher education, NSB, a classroom teacher, teacher education associations); possible sources for the other non-federal members are given in an appendix.6  Charges to the NCSE include issuing regular reports on the status of STEM education in the states and the nation, evaluating progress on the action plan, coordinating development of national grade-level STEM content guidelines for P-12, serving as a technical resource center for P-16 councils, and developing national standards for STEM teacher certification.

· National Science and Technology Council (NSTC).  This new standing committee within the President’s Office of Science and Technology Policy would include representatives from all federal departments and agencies that play a role in STEM education.  The NSTC would be charged to coordinate and assess the work of all federal agencies involved in STEM education research and programs and to represent those federal agencies on the NCSE.
· Assistant Secretary of Education for STEM.  This new position in the U.S. Department of Education would be filled by “an expert in STEM education.”  The office of the Assistant Secretary would be charged to strengthen existing and future STEM-related programs in the Department.  Specific tasks would include focusing Department funding to support research-based professional development, leading efforts to improve and foster innovation in STEM-related research and programs of the Department, ensure Department coordination with NSF, and support the work of state and local agencies in the development of the alignment of STEM learning goals across grade levels.
· National Science Foundation.  The expanded NSF mission in improving P-12 STEM education would focus on three interrelated areas:  research on learning, educational practice, and development of instructional materials; development of human capital in STEM; and improvement of public understanding and appreciation of STEM.  The NSF STEM education research agenda would include investigation of infrastructure that can support large-scale change (e.g., centers of excellence), systematic studies of the role of technology in facilitating teaching and learning, and research on entire systems of education.  The development of human capital – both P-12 and postsecondary teachers of STEM subjects –  by:  developing and funding effective programs for STEM teacher preparation; providing encouragement and tools to higher education faculty committed to STEM teacher preparation programs; continuing programs that build bridges between P-12 and higher education; and supporting research on STEM teaching and learning.  NSF would continue efforts to engage public appreciation and support of STEM by allocating resources to support STEM programming in the broadcast media, developing of Web-based resources, and involving museums and other sources of informal science education as learning environments.
2. Horizontal Coordination of STEM Education Across States.  While acknowledging that the primary responsibility for education lies with state and local education agencies, the NSB seeks to promote cross-state coordination of grade-level expectations in STEM education.  NSB makes four recommendations aimed at benefiting the education of all students in America’s mobile national population.
· National STEM Content Guidelines.  The NCSE should develop national voluntary STEM content guidelines for P-12.  The voluntary guidelines would allow local/state flexibility in choosing curricula to meet local needs while adhering to the guidelines.
· Align NAEP with National STEM Content Guidelines.   NCSE would develop metrics for assessing student performance on the new national STEM content guidelines.  The National Assessment Governing Board would investigate the alignment of NAEP with those metrics.
· Ensure that NCLB Assessments Promote STEM Learning.  NCLB expectations of states would be aligned with the National STEM Content Guidelines and state assessments would measure “knowledge, thinking skills, and problem-solving abilities required to meet real-life challenges.”
· Communicate Best Practices.  NCES would work with NSF and the U.S. Department of Education to gather, review, and disseminate the results of research and practical experiences on best practices in STEM education.
3. Vertical alignment of STEM education across P-16.  The two NSB recommendations in this area are intended to develop greater coherence in STEM education across P-16.
· Improve the Secondary/Postsecondary in STEM Education.  There currently is a disconnect between high school graduation requirements and the entry-level skills/knowledge required by higher education and the workplace.  Efforts would be made to align P-12 standards and assessments with postsecondary and workforce expectations.
· Create (or Strengthen Existing) State P-16 Councils.  NCSE would assist state governors in creating/strengthening independent P-16 education councils in every state.  Each council would employ input from policymakers, educators, business leaders, foundations, and the public in developing a strategy for P-16 STEM education alignment within the state.  Specifically, a council would “develop an overall vision and set of measurable goals and guidelines for implementation of STEM education reform and alignment in its state.”
4. Recruit and Retain an Adequate Number of Highly Qualified P-12 STEM Teachers.  The preceding three sets of recommendations address the first of the two challenges identified by the NSB (ensuring coherence in STEM learning); this one focuses on the second challenge (ensuring an adequate supply of effective STEM teachers).  
· Increase STEM Teacher Compensation.  Local/state education agencies would work with NCSE to develop strategies for ensuring that salaries of STEM teachers are more closely aligned with the compensation available in comparable STEM employment opportunities.   In addition to direct salary increases, stakeholders would consider incentives such as state and federal tax credits, performance-based salary increases, and pay supplements for specialized STEM teacher certifications obtained through professional development programs, research experiences, or applied STEM experiences. 
· Provide Resources for STEM Teacher Preparation.  NCSE, in cooperation with NSF and the U.S. Department of Education would disseminate information on models for attracting STEM talent into teaching (e.g., tuition, financial assistance, and/or loan forgiveness for college students completing dual programs in a STEM field and teacher preparation).
· Create National STEM Teacher Certification Guidelines.  NCSE would coordinate actions by its members to create and endorse voluntary national STEM teacher education guidelines.  These guidelines would facilitate movement of STEM teachers among districts and states and “would clarify the requirements for bringing STEM professionals from other occupations into pre-college teaching.”
· Align STEM Teacher Preparation with National P-12 STEM Content Guidelines.  Institutions of higher education would be encouraged to ensure that teachers have acquired sufficient STEM content knowledge, content-related pedagogical skills, and general teaching skills to effectively instruct P-12 students in the knowledge and skills required by the (voluntary) National STEM Content Standards.
· Improve Articulation Agreements among Institutions of Higher Education.  Colleges and universities would improve agreements regarding student and course transfers in order to eliminate graduation delays of students moving between institutions.
About the Publisher  
The National Science Foundation Act of 1950, which created NSF, also established The National Science Board (NSB).  The 24 NSB members are appointed to six-year terms by the president and confirmed by the Senate.  NSB has two important roles:  to provide oversight for, and establish the policies of, NSF; and to serve as an independent body of advisors to both the President and Congress on broad national policy issues related to science and engineering research and education.  NSB reviews and approves major NSF awards and new programs, initiates and conducts studies and reports on a broad range of policy topics, and publishes occasional policy papers or statements on issues of importance to U.S. science and engineering.  The Board website is at http://www.nsf.gov/nsb .
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This summary was prepared by Bob Kansky (robk@tribcsp.com), Research Professor of Natural Sciences and a member at the Department of Mathematics at the University of Wyoming.   It’s one of a series summaries offered to business, education, and policy leaders who are interested in the systemic improvement of mathematics and science education. The summary does not critique the report’s assumptions, methods, or conclusions.  It simply uses a somewhat standardized format to provide a brief introduction to the content of the report.  Readers are encouraged to consult the original document for further information.
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