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FY 2001 GPRA Performance Report

DIRECTORATE OVERVIEW

The mission of the Directorate for Education and Human Resources (EHR) is to improve  science, technology, engineering and mathematics (STEM) education at every educational level and type of learning (formal, informal, etc.), develop human resources for the science and technology workforce, and prepare a well-informed citizenry.  The strategies used to achieve these goals include developing models and systemic approaches to provide all students with access to opportunities for high-quality, standards-based education; basing programs on the latest research on learning and teaching; improving the instructional workforce and materials; and integrating research experiences with education.  EHR programs promote NSF goals by supporting:

· Development of partnerships among stakeholders in science, mathematics, engineering and technology education to improve student achievement;

· PreK-16 systemic reform to achieve standards-based education emphasizing inquiry over rote memorization;

· Advanced training of scientists, mathematicians and engineers;

· Increased technological and scientific literacy for all Americans, so that they can understand the processes and benefits of research; and

· Broad participation by individuals and institutions currently underrepresented in the science and engineering enterprise.

The Directorate seeks to make the best possible advanced STEM education available to those choosing science, engineering, or technology-based careers, while also providing high-quality STEM undergraduate courses to non-specialists.  Its investments at all levels are small compared to those from other sources (e.g., state governments at the undergraduate level and the Department of Education in K-12), so that success depends on being catalytic, focusing on developing models, and creating partnerships with other investors and stakeholders. 

EHR has principal responsibility for NSF action on the fundamental outcome goal of improved achievement in mathematics, science and technology skills for U.S. students at the K-12 level and for citizens of all ages.  EHR’s K-12 programs help develop an early interest in science by all students and provide the skills in science, mathematics and technology that are fundamental to STEM higher education. Through enormous leveraging of other resources, EHR’s educational systemic reform projects bring standards-based science and mathematics education to several million socioeconomically disadvantaged children, helping narrow the achievement gap that limits their educational and employment opportunities.  EHR support for teacher preparation and professional development helps to provide an instructional workforce grounded both in research-based pedagogy and content.  Support for curricular improvement and instructional materials, and for the development of educational technologies, provides the tools for effective learning and teaching at both the K-12 and undergraduate levels. The Informal Science Education program helps educate citizens of all ages in science, mathematics and technology, and thereby contributes to a public that is provided access to the benefits of science and engineering research and education.  The National Science, Mathematics, Engineering and Technology Education Digital Library (NSDL) and new educational technologies developed through EHR grants will contribute substantially not only to improved classroom education, but also to lifelong learning.

EHR has a comprehensive set of programs that contribute to development of a science and technology and instructional workforce that reflects America’s Diversity through a focus on increased participation of underrepresented groups—minorities, persons with disabilities, and females—in the STEM enterprise.  As evidence of the importance of these programs, the institutions that comprise the Louis Stokes Alliances for Minority Participation account for almost 80% of the Bachelors degrees awarded to minorities in physical sciences, biological sciences and engineering each year.  EHR also promotes broadened participation by institutions in NSF programs, supporting projects that involve the widest possible range of academic institutions in every part of the nation. 

EHR activities related to the NSF Ideas Goal include high quality research activities across the spectrum of science and engineering.  However, that research is aimed at some broader impact, such as building STEM capability in under-served communities or broadening participation in the STEM enterprise.  A major emphasis in the EPSCoR program is the development of partnerships connecting discovery to innovation, learning, and societal advancement, and such partnerships are the very essence of the Partnerships for Innovation program.  Research on learning and education provides the ideas that drive improvements in the efficiency, efficacy and cost-effectiveness of STEM education, e.g., by enabling more effective use of educational technologies. 

Ensuring Excellence.  The NSF merit review process ensures the selection of projects with outstanding potential.  After awards are made, EHR program officers monitor progress through a variety of management and oversight mechanisms that also enable grantees to receive feedback and share best practices with their peers.  In addition to the review of annual progress reports, most EHR programs have in place databases that enable continuous monitoring of project efforts and impact.  For larger centers and systemic awards, accountability is made explicit in advance through cooperative agreements or grant award conditions that often include specific quantitative goals.  Thus awardees are given clear guidelines for acceptable performance
, with an unambiguous message that the resources of non-performing projects will be redirected toward more effective uses.  Since the beginning of the Systemic Initiatives seven projects have been phased out because of unacceptable performance.  However, EHR staff work diligently with projects to correct problems, since the ultimate goal is excellence, and early terminations are counterproductive.

EHR’s strong emphasis on evaluation of its programs is unique within NSF.  The primary purposes of these evaluations are to 1) generate knowledge for EHR and the field about what program features and strategies are effective, and under what conditions; 2) assess the merit of EHR programs and programmatic strategies; and 3) provide information to EHR staff and decision-makers that is useful for the improvement of programs and the refinement of policies. Project-level evaluations are a significant part of many EHR programs, with a plan for evaluation being a mandatory part of proposals for most EHR activities.  The EHR Evaluation group routinely works with the staff of new EHR activities in designing, monitoring and evaluation activities prior to program implementation.  Well-planned and carefully-conducted evaluations are critically important to educational improvements because cause and effect relationships are very difficult to establish in complex educational systems.  Evaluations are also of increasing importance in assisting EHR and NSF in implementing GPRA. 

Resources and Goals.  The table below summarizes the distribution according to GPRA outcome goal of the Directorate’s FY2001 investment of $771.64 million of appropriated funds in research and education activities.  In addition, EHR invested approximately $120 million of non-appropriated funds from H1-B Visa fees in “People” through such activities as the Computer Science, Engineering and Mathematics Scholarship (CSEMS) program and the NSF After School Centers for Exploration and New Discoveries.
	Outcome Goal

	
	Total
$771.64 M

	People: Development of “a diverse, internationally competitive and globally-engaged workforce of scientists, engineers and well-prepared citizens.”
	$607.24 M

	Ideas: Enabling “discovery across the frontier of science and engineering, connected to learning, innovation, and service to society.”
	$139.45 M

	Tools: Providing “broadly accessible, state-of-the-art information-bases and shared research and education tools.”
	$24.95 M


Approach Used in Developing Directorate Report.  The primary source of information for the Directorate Report was the annual reports for FY2001 submitted by all EHR divisions and the EPSCoR office, prepared according to guidelines designed to elicit information on contributions to NSF GPRA goals.  These annual reports, in turn, included information gleaned from a variety of other sources, including Committee of Visitors (COV) reports, annual and final project reports, third-party evaluations, and program databases (including data from assessment of student achievement).  Some information for the Directorate Report was obtained directly from COV and third-party evaluations.  Data for the assessment of performance on the management goals came largely from the NSF database.

Sources of Information and Data Quality.  For most of its programs EHR has in place multiple sources of information that provide checks on validity and reliability.  In addition to annual and final project progress reports, a large fraction of EHR programs have in place electronic monitoring systems that capture demographic data and resource usage, as well as impact data from awardees, especially for large projects.  For example, the Systemic Initiatives capture extensive performance data in the Core Data Elements (CDE) file.  Access to EHR internet-based and other electronic information collection applications is password-protected.  To help assure accuracy of data in program databases, the numerical values entered for each variable (e.g., project and participant characteristics) must fit within the range of expected answers and be in line with previous entries.  Program staff review the information received from projects for quality and progress toward program goals, and site visit teams are asked to check data validity through record checks and interviews with appropriate staff.  Site visit teams from third-party evaluators carefully review survey forms for inconsistent or inappropriate entries in paper-based systems and report results to NSF.  In addition, evaluators are responsible for identifying and checking program outcomes.  This system of checks has led to improved data quality and collection methods.  Finally, the advisory panel that is required for each third-party evaluation reviews the design, implementation and results of that evaluation.

FY2001Committees of Visitors Reviews.  In FY2001 Committees of Visitors (COVs) reviewed nine of the Directorate’s thirty-five programs.  The general findings of these COVs will be presented in this section, with findings concerning performance goals provided under the appropriate goal.  Ratings assigned by the COVs for the GPRA goals and indicators are summarized as Attachment 1.

Three programs in the Division of Educational System Reform (ESR) were reviewed in a  bundled COV, namely the Statewide Systemic Initiatives (SSI), the Rural Systemic Initiatives (RSI), and the Comprehensive Partnerships for Mathematics and Science Achievement (CPMSA) Programs.  The latter program was combined two years ago with the Urban Systemic Initiatives in the formation of the Urban Systemic Program.  All three programs were deemed successful on the People Goal.  The Systemic projects were said to contribute very substantially to two of the indicators under this goal, namely 1) improved mathematics, science and technology skills for U.S. students at the K-12 level, and 2) a science and technology and instructional workforce that reflects America’s diversity.  The COV deemed the Ideas and Tools GPRA goals to be largely irrelevant to the Systemic Reform Programs.  All three programs were considered to be well-managed, both with respect to proposal review and post-award management.  After funding, program officers work very closely with projects to help them succeed.  The COV provided numerous examples of projects that have improved student achievement dramatically in mathematics and science, have made impressive progress in closing the achievement gap, and have significantly upgraded the skills of their mathematics and science teachers.  Many of these examples are cited later in this report under the People Goal, and a summary of findings is included in the Highlights section.

Four Division of Human Resource Development (HRD) programs aimed at increasing participation by underrepresented minorities were reviewed in a bundled COV.  Regarding the portfolio of awards, both the Louis Stokes Alliances for Minority Participation (LSAMP) and Historically Black Colleges and Universities Undergraduate Program (HBCU-UP) projects were described as “exhibiting many innovative multidisciplinary characteristics,” while the Alliances for Graduate Education and the Professoriate (AGEP) and Centers for Research Excellence in Science and Technology (CREST) projects appeared more conservative in their approach to risk.  The COV asserted that a need exists for closer integration of activities across NSF in broadening participation in STEM education and the workforce. The suite of programs was judged as “successful” on the three outcome goals (People, Ideas and Tools).  However, for the Tools goal success was defined “within the context of development of databases and of virtual learning/research communities,” i.e., these programs do not currently support large-scale facilities.

The COV for Informal Science Education (ISE) judged the program to be successful under the People Goal based primarily on its contributions to “improved mathematics, science and technology skills for citizens of all ages...” and its contributions to “a public that is provided access to the processes and benefits of science and engineering research and education.”  The COV noted substantive contributions to improving the skills of K-12 students and to enabling participation in science by visually impaired people and by students for whom English is a second language.  While noting that some of the indicators under the Ideas Goal are irrelevant to the ISE Program, the COV rated the program as “Successful” in “connecting discovery to innovation, learning and societal advancement” and for “research and education processes that are synergistic.”  The COV deemed most of the indicators related to the Tools Goal to be quite irrelevant to the ISE Program, but rated the Program successful in “networking and connectivity that takes advantage of the Internet and makes STEM information available to all citizens.”  Many ISE projects were said to have successfully created broadly accessible web sites and made other uses of the Internet to reach broad audiences.

The NATO Postdoctoral Fellowships in Science and Engineering Program COV determined that  “the program continues to be a well-managed and smoothly run operation.”  Further, while the number and size of awards is prescribed by NATO, the quality of awards was “high,” with the portfolio reflecting a majority of innovative and multidisciplinary projects.  The program was judged successful on the Ideas Goal as reflected in final research reports. The program was also rated successful on the People goal because of its “continuing important impact on international science.”  The COV said that the Tools goal is outside of the scope of Program activities.

Program Evaluations.  Program evaluations are systematic examinations by external professional evaluators of program outputs, outcomes and impact.  Information from interim and final reports of these evaluations was used in the assessment of program outcomes for this report.  Below are summaries of evaluations completed in FY2001.  Attachment 2 lists EHR evaluation activities that were ongoing during FY 2001. 

The Graduate Research Fellowships (GRF) Program-Abt/WestEd (REC9912174).  The findings of this study are discussed under the People Goal.  Preliminary findings from this study were quoted in the FY2000 EHR GPRA Report, but a report including a second round of data collection was published in December 2000.

Institution-wide Reform Initiative (IR)-SRI  (9412964).  The purpose of this 3-year Initiative was to encourage broader reform in undergraduate institutions by providing further support for reform-related activities already underway.  The evaluators examined the differences between institutions receiving awards and institutions that had received high ratings in the IR competition, but were declined.  Techniques included the review of program documents, surveys and site visits.  IR-support had a substantial effect on students, faculty, and curriculum, with 58,000 students and nearly 1,700 faculty participating, and more than 1,200 courses developed or revised.  Results indicate that the IR awards brought about change in some institutions, particularly 2-year colleges, but differences were small when participating institutions were compared to a similarly motivated set of institutions.   While the Initiative has ended, IR-type projects are eligible for support under several other programs in the Directorate.

Undergraduate Faculty Enhancement (UFE) Program-SRI (9412964).  The UFE Program provided opportunities for the education of undergraduate faculty through workshops and other activities.  Evaluators found that the UFE program had led to 5,000 new courses, 7,300 major course revisions, and 8,600 moderate course revisions.  Approximately 1,200 programs of study were developed or redesigned.  In addition, at least 2,700 other faculty had developed a new course or lab as a result of contact with colleagues who were UFE participants.  The evaluators also estimated that, by 1999, more that 1,850,000 students (one in 22 students nationally) had completed courses that were developed or had major revisions as a result of UFE.  “Faculty reported that students in their revised or modified courses performed better along a number of dimensions than comparable students in traditional courses.  Faculty also cited improvements in students’ abilities to solve problems, think critically, communicate, collaborate, use technology, and understand the scientific method.”  Undergraduate Faculty Enhancement now exists as a component of the Course, Curriculum and Laboratory Improvement (CCLI) program.

Academic Excellence for Urban Students: Their Accomplishments in Science and Mathematics, a summary report drawn from a major evaluative study of  the Urban Systemic Initiative Program, is discussed under Highlights below. 

Special Studies of Educational Systemic Reform.  EHR is also supporting thirty-one special research studies, the objectives of which are to enhance our knowledge base about the process and results of systemic reform (SI) efforts at the K-12 levels; examine complex issues such as SI impacts on student achievement; and demonstrate credible, non-traditional evaluation methods to assess the outputs, outcomes, and impacts of systemic initiatives.  Details of these studies can be obtained at http://www.ehr.nsf.gov/gpra/.

Local Systemic Change (LSC) Through Professional Development.  All LSC projects are required to participate in a core evaluation developed specifically for the LSC effort.  In 2001, the LSC evaluation added the requirement component in all newly funded projects. 

FY2001 RESULTS FOR DIRECTORATE

EHR Performance Highlights
Impacts and Efficacy of Educational Systemic Reform.  During FY2001 reports from evaluations by several external groups have provided compelling evidence that NSF’s K-12 reform efforts are both extremely effective and are making major contributions to improvement of K-12 mathematics and science education.  The various groups evaluated four current and former programs within the Division of Educational Systemic Reform (ESR):  the Statewide Systemic Initiatives (SSI), the Rural Systemic Initiatives (RSI), the Urban Systemic Initiatives (USI), and the Comprehensive Partnerships for Mathematics and Science Achievement (CPMSA).  The other ESR program, the Urban Systemic Partnerships (USP),  was created two years ago by combining the USI and CPMSA Programs.

Academic Excellence for Urban Students: Their Accomplishments in Science and Mathematics is a summary of an evaluative study of 22 of the USI districts funded between 1994-1999.  The report shows that NSF’s investments in urban education has led to dramatic improvements in student achievement in science and mathematics in most of these funded sites.  The study represents a triangulation of data from site visits, ESR site-specific annual reports, local district data, information from ESR’s Core Data Elements and Urban School Key Indicators of Science and Mathematics, and SAT scores from the Educational Testing Service.   

The report indicates that ESR’s urban systemic program has been a catalyst for large-scale systemic change directed towards improving the science and mathematics achievement of all students, with the greatest gains occurring in districts that participated in the USI program for the longest period of time.  Assessment results showed that USI students made significant gains in science and mathematics achievement, with reductions in achievement gaps among racial/ethnic groups.  Students in the USI districts improved their enrollment rates in advanced science and mathematics courses substantially, with underrepresented minority students making even greater gains than their peers during the same period, resulting in reduced enrollment disparities.

The study provides credible evidence that the implementation of a standards-based curriculum and instruction, aligned assessment practices, and appropriate professional development are key to an increase in student achievement.  In addition, the results show that the convergence of resources, a strong leadership structure, and effective partners are also critical to the improvement in student performance.  Furthermore, the study concludes that the infrastructure developed by these districts would likely sustain the achievement gains, but that it takes 7-10 years to bring about the systemic changes that lead to the gains cited in the report.   Impact data from the report are shown below.  The executive summary and full report can be downloaded at www.systemic.com/usi and www.siurbanstudy.org/newspublication.
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The  Committee of Visitors (COV) that reviewed the CPMSA, RSI and USI Programs summarized its findings as follows: 

“The COV found that this combination of programs, which address state, region, and school district science, technology, engineering and mathematics (STEM) education, has affected U.S. STEM education in ways that exceed and are qualitatively different from those of any one of the programs.  While it is difficult, if not impossible, to directly attribute the changes in U.S. education solely to the ESR programs, the ESR programs clearly contributed to these changes.  First, the notion of systemic reform now permeates STEM education, and education in general.  Prior to the SSI, RSI, and CPMSA programs, improving STEM education was not characterized as a systemic problem.  These programs were the first to recognize that the typical strategies used by school districts or state departments of education to increase STEM achievement were not sufficient to produce high-quality STEM education for all students.  Second, these programs made improvement of mathematics and science education a priority issue for K-12 education.  This combination of programs focused the attention of school districts, states, and other institutions on improvement of mathematics and science education and prompted these institutions to allocate resources to this issue. Third, these programs made serving all students a national mandate.  The importance of STEM education for all students, including those from groups traditionally underrepresented in STEM jobs and careers, is now widely recognized.  Though bridging the achievement gap between students from traditionally underrepresented groups and other students remains a significant challenge, the importance of addressing this problem is firmly established.”

Further verification of broad impact is found in research studies of the Systemics.  For example, the Study of the Impact of the Statewide Systemic Initiatives Program by the University of Wisconsin Center for Educational Research, which focused on a comparison of NAEP test scores, showed that SSI states performed better and/or showed over a four year period greater gains in mathematics achievement than the non-SSI states (REC9874171).

Informal Science Education.  As an example of a project that serves diverse students and engages diverse communities directly in the scientific enterprise, the Informal Science Education (ISE) Committee of Visitors (COV) cited the Sounds of the Sea project of the New England Aquarium (ESI9705519).  This project empowers a generation of students and teachers to explore scientific concepts and engage in understanding an array of scientific professions that are not a traditional part of the K-12 experience.  It created a national model for engaging blind and visually impaired students and adults in experiencing hands-on science.  The program provided curricula to urban school districts that will reach 15,000 teachers annually through the Teacher Resource Center, and will remain in use beyond the grant period.  A legacy of the project is a four-page “advanced organizer,” as well as in-home, in-school, and after-school activity guides distributed to over 10,000 educators to serve students’ exploration in marine science.

The ISE COV also cited “Project Astro Coalitions” (ESI9552551) as a “particularly stunning example” of a project that focused on scientific discoveries and established synergistic partnerships between education, research, and practicing scientists. This youth and community project of the Astronomical Society of the Pacific links amateur and professional astronomers, school children, their teachers, and families around a variety of activities, such as creation of scientific records, production of student research journals, and collaborative investigation of astrophysical phenomena.  In addition to having formed partnerships that connect groups who have never worked together before, this project has created a system that has engendered new coalitions beyond those targeted in the funding cycle. “This ISE project has launched a new idea for public collaboration in science that is regenerating itself in a variety of forms across the nation.”  

Educational Technologies.  Support for the development and evaluation of new educational technologies in the Division of Research, Evaluation and Communication (REC) has resulted in a powerful suite of educational tools, including:

1) Technology designed to amplify, highlight, and reveal mathematical or scientific ideas, principles, and processes.  Such tools enable the modeling, representation, manipulation and transformation of scientific or mathematical objects and processes (REC9814593, REC9554205, REC0087389, REC9814682, REC0003285, REC 89283, REC9733942);

2) Technology designed to allow or enable transformation of pedagogical process and a deeper mix of instructional strategies (REC9814682, REC0003285, REC9979948, REC9725524, REC0094694, REC9805289, REC0087573); 

3) Technology that is itself a primary instructional agent, such as reading and mathematics tutors (REC0087396, REC9979894);

4) Technology to enable learner communities or communities of practice (REC9805420, REC0087832, REC9815026, REC0084311, REC0106976);and

5) Technology in support of research on learning (REC 0087516, REC9873491, REC0087721, REC0107032).

 Additional results on educational technologies are discussed under the Ideas Goal. 

 Improving Participation by Persons with Disabilities.  In March 2001, ViewPlus Software (www.ViewPlusSoft.com) announced the availability of the Accessible Graphing Calculator (AGC), a Windows application that makes mathematics more accessible to the blind or dyslexic and learning math more fun for everyone. Developed by Oregon State University’s Science Access Project (HRD9800041), the AGC is designed to be equally usable either visually or audibly via a speech engine included with the product.  Graphically presented information can be displayed as audible tone plots, illustrating the data via sensory channels more familiar to the visually impaired.  For non-disabled students, the audible tones can make learning more fun, reducing math anxiety, increasing numerical comprehension, and even enhancing the learning process by doubling the user’s sensory perceptions.  The AGC’s on-screen graphics are easily seen by a low vision student and the graph can be listened to by using the audio wave feature.  Print copies can be made using any standard printer using a variety of fonts including Braille. 

An important new development in FY2001 was the initiation of Regional Alliances for Persons with Disabilities in Science, Mathematics, Engineering, and Technology Education.  Established by universities and colleges, Regional Alliances are to link academia, industry, government, and national research laboratories. The alliances must be comprehensive, multidisciplinary programs designed to increase the quantity and quality of students with disabilities receiving associate and baccalaureate degrees in science, mathematics, engineering, and technology (STEM).  Further, the Alliances must work to increase the number of these graduates who enter careers in STEM disciplines and the number who pursue doctorate degrees in STEM disciplines.  To accomplish this the alliances will need to change academic and professional climates, increase awareness and recognition of the needs and capabilities of students with disabilities, improve accessibility and appropriateness of instructional materials, media, and educational technologies, and increase the availability of student enrichment resources, including mentoring.  The new Alliances build on the demonstrated success of the Louis Stokes Alliances for Minority Participation (LSAMP) projects, and translate lessons learned to another underrepresented population.

Stimulating Competitive Research.  One of the best examples of achieving EPSCoR’s long-term goal of improved competitiveness is found at the Department of Chemistry at the University of Wyoming.  Wyoming’s original EPSCoR proposal presented a detailed plan that would make the department nationally competitive in the acquisition of federal research grants.  The barriers identified in the proposal included an insufficient number of active, productive research faculty, low numbers of graduate students, deficiencies in major instrumentation, and a lack of visibility in the chemical community.  At that time the department had three nationally competitive faculty and was considering closing its Ph.D. program.   In FY 1987, at the beginning of the EPSCoR funding period, the annual extramural funding for the department totaled $245 thousand.  There are now 41 Ph.D. students and fifteen nationally competitive research faculty in the department.  The cumulative total of the department’s extramural funding from 1993 to 2000 is $13.6 million.  Significant advances have been made in areas such as new techniques for studying surfaces and environmental remediation.  A consequence of this success unforeseen in 1987 is significant economic development.  Today, six companies exist in large part because of EPSCoR’s investment in the University of Wyoming Department of Chemistry.  Since 1995, these six companies have won 24 Small Business Innovation Research (SBIR) and Small Business Technology Transfer (STTR) awards for a total of nearly  $2.2 million.  Dr. Keith Carron, University of Wyoming chemistry professor and co-founder of one of the six spin-off companies, Detection Limit, Inc., received a prestigious Tibbetts Award from the Small Business Administration in 1997.

Dissemination of Exemplary Materials for Learning.  Getting the best materials into the hands of teachers is a critically important step in improving middle school science and mathematics.  Eight Instructional Materials Implementation and Dissemination Sites support the selection, adoption, and implementation of mathematics and science curricula in middle schools. The sites, based in various parts of the country, assist schools, teachers, administrators, parent groups, and others interested in improving mathematics and science opportunities for students. The TE-MAT (Teacher Education Materials) site (ESI9619139) reviews and disseminates exemplary materials (NSF-supported and others), making them accessible to the large numbers of individuals who provide teacher professional development (pre- and in-service) at local, state, and national levels.  Horizon Research, Inc. and the Eisenhower National Clearinghouse (ENC) collaboratively designed the TE-MAT Website (http://te-mat.org) that contains nearly 250 titles, searchable by grade level, disciplinary content, and mediums.  The ENC hosts the database, promotes its availability as part of its on-going work in mathematics and science education, and will maintain it upon project completion.  Other collaborators include the American Association for the Advancement of Science, American Geological Institute, National Research Council, National Science Teachers Association, National Council of Teachers of Mathematics, and the Council of State Science Supervisors. 
Broadening Participation by Minorities.  Over the decade since the first cohort of Alliances was funded, the Louis Stokes Alliances for Minority Participation have become a major force in improving undergraduate STEM education for underrepresented minorities and increasing the numbers receiving bachelors degrees.  The LSAMP COV noted the major contributions that the LSAMP Program makes to improving the diversity of the scientific workforce.  The 20,567 BS degrees awarded in STEM fields (not including social sciences) in 1999 to minority students through the LSAMP institutions accounted for nearly 80% of the U.S. total in physical and biological sciences and engineering.  Graphs on the following page show the history of performance of the Alliances.  As a specific example, the Puerto Rico Alliance (HRD9623943) awarded 2,726 BS degrees in STEM fields over the years 1997-99, a 60% increase in three years.  The Florida-Georgia LSAMP (HRD 9703197) has more than tripled the number of BS graduates from its participating institutions since 1991.  Many of the smaller schools that are part of an LSAMP alliance are proactive in linking research and education.   For example, Morehouse College has established a Behavioral Neuroscience Undergraduate Fellows Program and a neuroscience minor that will be expanded into a dual degree baccalaureate/master’s program in neuroscience.  The BS/MS program is an inter-institutional enterprise involving Emory University, Georgia Institute of Technology, Georgia State University, Morehouse School of Medicine, and the colleges of the Atlanta University Center.  The minor in neuroscience and the pipeline it offers to the programs of the Center for Neuroscience are unique among Historically Black Colleges and Universities (HRD9815529). 
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The recent evaluation report Programs Promoting Participation of Underrepresented Undergraduate Students in Science, Mathematics, Engineering and Technology Fields (NSF 01-31) describes LSAMP as a program that has “both purpose and passion,” that is “contributing in a variety of ways to the STEM infrastructure,” and that is “providing a variety of lessons for those willing to invest their energies and skills in educating others.”  Mentoring was said to be an important activity in the LSAMP projects, with research mentors often seen by the students as inspiring and valuable teachers.  “..the academic and social support activities that the program has initiated have benefited a large proportion of minority STEM students on the campuses where LSAMP is active.”  The projects are credited with reaching beyond the cream of the crop, i.e., “..the staff has chosen to accept some students who had not distinguished themselves in their high school academic courses or when they first entered college.”  The residential summer bridge programs for students who enter from high school and community colleges were identified as the most successful feature of LSAMP projects. The students are prepared for gatekeeper courses in math and science and taught study skills and time management. 

Distance Education for Teachers.   Over the last eight years, Montana State University has established a sustainable distributed-learning, professional development program for high school science teachers, the National Teacher Enhancement Network: Electronic Campus (NTEN) (ESI9619070).  Teachers from every state in the country and 16 foreign nations participate in affordable, high-quality content and methods-based graduate courses from their homes and schools.  Now, they may enroll in a masters degree program in science education, the majority of which is delivered electronically.  More than 40 courses have been developed and delivered.  NTEN course enrollments have exceeded 3,500 (representing approximately 2,000 teachers, each receiving 130-150 hours of professional development per course).  Special short courses have been developed also that capitalize on special events (e.g., three short courses were developed for delivery during the winter Olympics; see http://btc.montana.edu/olympics/), and virtual field trips are currently under development by the NTEN staff for teams of teacher/students/scientists (see http://basecampearth.org/).

Crosscutting and Coordination Activities
NSF-wide Initiatives and Multi-Directorate Activities involving EHR include:
· The EPSCoR Co-funding Initiative, in which a total of 236 awards with 118 different R&RA programs were co-funded in FY2001 in support of individual investigators, REU sites, and proposals in a variety of other competitions. EPSCoR also invested ca. $2.5 million in 

Phase-I SBIR and STTR grants. 

· NSF-Wide Initiatives.  In FY2001, EHR involvement included:

· Membership on Working Groups or Coordinating Committees for the Mathematics Initiative, Environmental Research and Education, CAREER, the Nanotechnology Initiative, and the Information Technology Research Initiative (ITR), including providing active assistance in proposal review and evaluation for the latter.

· Support of Innovation and Organizational Change program with SBE and ENG.
· Staff support and ca. one-third of funding for the Integrative Graduate Education and Research Training (IGERT) Initiative, providing the full-time IGERT Program Director, who co-chairs the Coordinating Committee.
· Teachers Experiencing Antarctica or the Arctic (ESI9904860):  EHR collaborates with the Office of Polar Programs to send 12-16 teachers annually to Antarctica or the Arctic, bringing the excitement of research at the frontier to classrooms across the country. 

Interagency Activities

· Department of Education (DoED).  EHR and DoED have collaborated since 1992 to ensure effective planning, information exchange, joint project funding and the coordination of field resources at all levels of STEM education, particularly K-12.  Current joint activities include:

· Interagency Education Research Initiative (IERI) – Under NSF/EHR leadership, a working group from NSF, DoED, and NIH manages this initiative, with a long-term goal of informing educational policy and practice through innovative research on basic learning, teaching, and organizational mechanisms and the implementation and evaluation of large-scale educational interventions. The total budget for FY 2001 was 

$50 million; $25 million from NSF ($15M from EHR). 

-    Third International Mathematics and Science Study (TIMSS) - an international survey to compare student achievement in mathematics and science between the U.S. and other countries. The results of a follow-up study (TIMSS-R), released in December 2000, showed that eighth grade students in 1999 had not maintained the performance attained by U.S. fourth graders in 1995. The study, jointly funded by EHR and DoED, expanded our understanding of the effect of curriculum and instruction on student achievement.  
-    K-12 Resource Alignment - DoED allows NSF Systemic Initiative projects to use DoED’s Eisenhower, Title I and Title II funds to enhance systemic reform efforts in their states, cities or rural areas.  DoED funds so used in FY2000 are estimated to have exceeded $400 million (CDE).

· The Department of Agriculture, DOD, DOE, EPA, NASA, and NIH.  The NSF EPSCoR Office Head chairs a congressionally mandated EPSCoR Interagency Coordinating Committee that promotes cooperative activities in administering the overall $250 million Federal EPSCoR investment.  For example, an FY 2001 NSF-DOE workshop was designed to increase connections between EPSCoR researchers and DOE laboratories. 

· Interagency Committee on Disability Research (ICDR).  The Program for Persons with Disabilities Program Director represents NSF and co-chairs the ICDR Subcommittee on Technology. A recent subcommittee report, which identifies priority areas for assistive technologies and universal design capabilities to improve quality of life and increase the ability of disabled persons to work, is being used by the ICDR member agencies in establishing research priorities. (Within NSF, EHR’s partners are SBIR and the Bioengineering and Research to Aid Persons with Disabilities program.)

· White House Initiative on Historically Black Colleges and Universities.  EHR serves as NSF liaison to the White House Initiative on NSF activities with HBCUs and develops plans for compliance with the President's Executive Order. 
· Smithsonian National Museum of Natural History (NMNH).  An LSAMP partnership with the NMNH provides opportunities for LSAMP student involvement in research based on collections and artifacts in the world's leading natural history museum. 

· EPA, NASA, NOAA: Global Learning and Observations to Benefit the Environment (GLOBE). EHR helped develop the K-12 component of the four-agency solicitation for 

GLOBE and oversees six projects of GLOBE research networks of students, teachers, and scientists with an investment of $1 million annually.
· EHR is managing the Scholarship for Service program (SFS), one of five programs of the Federal Cyber Services training and education initiative, in cooperation with the Office of Personnel Management, the Critical Infrastructure Assurance Office, National Security Agency, and National Security Council. 
· DOE.  EHR partners with the Department of Energy to provide summer research experiences at national laboratories for ATE, CETP, and CSEMS student and faculty.
· NEA, NEH, IMLS.  A major research effort into learning at museums (ESI9811964) is 
the result of a joint Request for Proposals from NSF, the National Endowment of the Arts (NEA), the National Endowment of the Humanities (NEH), and the Institute of Museum and Library Services (IMLS).  The research is coordinated by the Learning Research and Development Center at the University of Pittsburgh, which represents all kinds of museums regardless of subject, content, or type of audience.
International Activities

In addition toTIMMS and TIMMS-R (see above), EHR international efforts include:

· GK-12, IGERT and GRE graduate students have the opportunity for international experiences.

· NSF-NATO Postdoctoral Fellowships in Science and Engineering. (See COV report)

· ESIE and INT support opportunities for educators and researchers from Japan and the U.S. to collaborate in exploring instructional differences between the two countries.

· The EHR education research effort is assuming an increasingly international character, with significant activities in FY 2001 including: 

-    Multifaceted collaborations between the ROLE Program and the Teaching and Learning Research Program (TLRP) of the UK’s Higher Education Funding Council (HEFCE), and also with the German Deutsche Forschungsgemeinschaft (DFG).  Reviewers from the DFG and TLRP have participated in ROLE review panels, and officials from these agencies in ROLE Principal Investigator meetings.

-    The initiation of a series of workshops on learning technologies, joint with the DFG, for early career researchers and mentors to spur the internationalization of our research community.  A workshop was held in Stuttgart, Germany, in October 2001, and a second will occur in Tampa, Florida, in May 2002.

-     Partial support of two international workshops involving researchers, educators, and policy-makers from the U.S., Japan, and several European countries on brain research and learning in adolescence and across the lifespan. Representatives from EHR/REC and SBE/BCS participated in the workshop programs.

· Continued interaction between the Program for Persons with Disabilities and the University of Malmo in Sweden focuses on making computer systems usable by and distance education accessible to disabled students.  Activities include course development, the publication in October 2001 of an article co-authored by the NSF PPD Program Director and a Malmo doctoral student in the electronic journal “Information Technology and Disability”, and a planned visit to the U.S. by Malmo staff to assess web accessibility approaches that can be adopted in Sweden.

SUMMARY OF EHR ACHIEVEMENTS FOR OUTCOME GOALS       

Goal - People: Developing a Diverse, Internationally Competitive and Globally-Engaged Workforce of Scientists, Engineers and Well-Prepared Citizens

NSF’s performance for the People Strategic Outcome is successful when, in the aggregate, results reported in the period demonstrate significant achievement in one or more of the following indicators: improved mathematics, science, and technology skills for U.S. students at the K-12 level and for citizens of all ages so they can be competitive in a technological society; a science and technology and instructional workforce that reflects America’s diversity; globally engaged science and engineering professionals who are among the best in the world; and a public that is provided access to the benefits of science and engineering research and education. 

Efforts related to the People Goal account for about 79% of the EHR investment.  EHR supports the development of model education and training projects in all areas of science, technology, engineering, and mathematics (STEM) education, facilitating workforce development in areas of greatest national need, and helping to provide opportunities in STEM fields to all Americans.  Almost every program in EHR contributes in some way to workforce development.  Areas of focus include development and implementation of education reform and standards-based instruction; improved instructional materials, curricula and assessments; effective use of educational technologies; effective models of teacher education and professional development; the identification, retention and graduation of STEM majors; and the broadening of graduate education.  EHR’s comprehensive efforts have led to increased public awareness and understanding of science, decreased disparities in student achievement across socioeconomic levels, and broadened participation in the scientific enterprise.  EHR programs affect large numbers of students.  For example, state-of-the-art technological education provided by 200 Advanced Technological Education sites will reach over 375,000 students in FY2001. Also, in calendar year 2000 more than 133,000 future teachers were provided science instruction of high quality in EHR-sponsored collaborative centers. 

In addition to the indicators related to the People Goal, which are discussed below, EHR was assigned  two quantitative goals in the FY2001 NSF Performance Plan. The first of these quantitative goals is: “Over 80 percent of the schools participating in a systemic initiative program will (1) implement standards-based curriculum in science and mathematics; (2) further professional development of the instructional workforce; and (3) improve student achievement on a selected battery of tests, after three years of implementation.”  

The Systemic Initiatives met this quantitative goal in FY2001 as shown by the following statistics from the Core Data Elements (CDE) report:

· The three major systemic initiatives implemented standards-based curricula in mathematics in 6,941(90%) of the 7,706 participating schools, and in science in 6,836 (89%) of the schools.
· The systemic initiatives furthered professional development in over 90% of the schools. Specifically 7,274 (95%) of 7,706 participating schools offered professional development in mathematics; 7,151 (93%) provided professional development in science. 

· The systemic initiatives reported improved student achievement in mathematics in 2,692 (81%) of the 3,328 schools in urban school districts and 1,019  (80%) of the 1,280 middle schools, and in science in 3,258 (80%) of the 4,082 schools, using the same assessments for the last three years.

Success varied across the three systemic initiative programs.  For example, in school year 1999-2000, 96% of the 3,497 schools participating in the USP implemented standards-based curricula in mathematics, whereas 88% of the 3,823 SSI schools and only 56% of the 223 schools in the much younger Rural Systemic Initiative did so.  In school year 1999-2000 at least 90% of schools that had participated for three years in the Local Systemic Change program were implementing standards-based curricula.

Implementation of a standards-based curriculum2:   In the Puerto Rico Statewide Systemic Initiative XE "Puerto Rico Statewide Systemic Initiative"  (PR-SSI) curricula address general science and mathematics concepts each year instead of focusing on one field, such as biology or geometry.  Teachers participate in intensive summer professional development institutes led by university faculty and experienced teachers who emphasize standards-based content and corresponding pedagogical and assessment strategies.  Follow-up professional development sessions are offered during the school year.  Lead teachers and university faculty monitor the implementation of the curricula and provide on-site assistance in the classrooms.  A pre/post test assessment system, developed in collaboration with The College Entrance Examination Board for grades 4, 8, and 11, measures student gains in mastery of content over the course of one year.  The results have consistently shown trends of improvement, particularly in the open-ended questions.  A project designed to transfer the instructional materials and lessons learned from Puerto Rico to New York City is being funded by the U.S. Department of Education in twelve schools in the South Bronx (ESR9711999) XE "(ESR 97-11999)" . 

Furthering professional development of teachers3:  The many exemplary projects include:
· The Beaumont CPMSA XE "Beaumont CPMSA"  totally aligned its K-12 science and mathematics curriculum with national standards (NSES and NCTM) and the Texas Essential Knowledge and Skills. To ensure effective implementation of the standards-based curriculum, which must be used in all classrooms, professional development in the use of the curriculum guides was provided to each of the 1,250 teachers and 250 administrators by the curriculum writers.  Lead teachers facilitated intensive inquiry training for all classroom teachers (ESR 9801773) XE "(ESR 98-01773)" .

· The Houston XE "Houston"  Independent School District leveraged its K-12 Higher Education Partnership (co-funded by NSF and the National Institutes of Health) with other resources to provide a year-long institute for all 9th grade Algebra I and high school Integrated Physics and Chemistry teachers.  The teachers met jointly and received at least 100 hours of professional development during the calendar year.  The institute was based on the Districts’ curriculum and the new state assessment that will be administered in 2003.  The Institute included science and mathematics content integration, integrated applications and related technology training.  The higher education partners that provided the training included Texas Southern University, the University of Houston Central, the Houston Museum of Natural Science, Rice University (with funds from NASA) and the University of Houston Downtown. 
· The Wisconsin Academy for Staff Development Initiative (ESI9453923), now in its seventh year, was designed as a state leadership effort.  WASDI provides 15 weeks of workshops in 24 different curricular reform programs at 10 academies throughout the state.  From 1994-2000, over 13,000 teachers attended a WASDI academy.  The independent project evaluation shows that 92% of the 379 lead teachers provided leadership for curricular change in their schools and 89% provided instructional leadership in their districts.  Since the inception of WASDI, state test scores in mathematics have increased 23% at 4th grade, 12% at 8th grade, and 4% at 10th grade levels.  Correspondingly, the science scores have increased by 23% at 4th grade, 12% at 8th, and 9% at 12th.

Improving student achievement and closing the achievement gap4:  ESR-supported sites have demonstrated significant increases in mathematics and science student performance through the administration of a variety of assessments.  According to the FY 2000 Core Data Elements:

· St. Louis Public Schools USI XE "St. Louis Public Schools USI"  evidenced improved student achievement on the state Missouri Assessment Program (MAP) tests in mathematics and science.  While the state average remained higher than the District’s for all grades tested, District students improved at a faster rate.  Moreover the historically underserved minority students progressed at the fastest rate on both the MAP science and math tests.  While the gap persists, it is narrowing at the same time that all students are improving. Total enrollment in gate-keeping courses increased 96% in both mathematics and science over the initial year, while the total number of students completing the courses increased 82% in mathematics and 94% in science.  Black students represented the highest gains in course enrollment and completion. (ESR9554490) XE "(ESR-9554490)" . 

· A five-year comparison of TAAS scores in the nine San Antonio USI XE "San Antonio USI"  participating school districts by grade (mathematics 3rd-8th and 10th grades; science 8th grade) and ethnicity shows significant increases in student scores in every sub-population.  However, very substantial gains in Hispanic and African American scores are narrowing the gaps between student subpopulations, and gains over five years are outpacing statewide increases in 22 out of 24 test categories.  For example, over the past five years the fifth-grade gap between African American and White students decreased from 38 points to 11 points.  The gap between Hispanic and White decreased from 24 points to 7 points.  At the 10th grade, the gap between African American and White decreased from 37 to 17 points and the gap between Hispanic and White decreased from 33 to 14 points (ESR 9554484) XE "(ESR 95-54484)" .

Increased enrollment and completion for Advanced Placement Courses.  SIs reported that a total of 171,989 students were enrolled in an Advanced Placement (AP) course during 1999-2000.

· In Massachusetts XE "Massachusetts" , over the last three years, the trend has been of increased enrollment in all AP classes among all populations.  About 79% of the more than 12,000 students taking AP courses also took the AP exam, on which over 71% achieved a score of 3 or better. The AP enrollment increases have been largest for Calculus (in both the first and second courses), with a 50% increase in the enrollment of African-Americans and a one-third increase for Hispanics. The passing rates among students taking Calculus is also superior (ca. 73% for the first course and 90% for the second course) (ESR 9712003) XE "(ESR 97-12003)" .

The second quantitative goal under the People Outcome is: “Through systemic initiatives and related teacher enhancement programs, NSF will provide intensive professional development for at least 65,000 precollege teachers.”

In school year 1999-2000, EHR awards provided intensive professional development (60 hours or more) to a total of 79,000 teachers, exceeding substantially the GPRA goal of 65,000.  Teacher professional development is a core strategy used by EHR-supported projects to promote reform.  For example, in the Saint Louis Systemic Initiative schools >75% (1,239 of 1,600) of the science and mathematics teachers received intensive professional development during the 1999-2000 school year. (ESR9554490) XE "(ESR 9554490)" .
Indicator:  Improved mathematics, science, and technology skills for U.S. students at the K-12 level and for citizens of all ages so they can be competitive in a technological society 

The COV Report for the Systemic Initiative programs has been discussed already under Highlights.  Other important comments from this Report relevant to this indicator were: 

· CPMSA:  “The overall participation in professional development is very high, with 95.9% in math and 92.5% in science of at least one third of the teachers, in schools participating for three or more years in the program, participating in professional development sponsored by the CPMSA.  The professional development ideas and philosophy are clearly seen to evolve and improve as the programs grow and mature.  This process is strongly assisted by the NSF staff and the review process....”

· RSI:  “...the RSI have made a substantial and impressive impact on the teaching and administrative workforce.  Rather than providing external funds for traditional in-service training for teachers, most RSI provide leadership development for master teachers and principals, and use NSF’s influence to guide the participating districts to fund workshops for in-service training from existing district resources.  This accomplishes 3 objectives:  in-service training that the teachers receive is directed by but not provided by RSI personnel; schools learn to make more informed decisions about how to spend their in-service funds on more substantive activities (e.g., implementation of standards); and, probably most importantly, the educational leadership in the region increase their leadership skills—thereby increasing their own capacity and that of their peers.”

· SSI:  “The COV felt that the SSI has been an extraordinarily important funding program in NSF's effort to improve the teaching and learning of science and mathematics in the United States; thus, contributing directly to indicators a. (improved K-12 student achievement), and c. (the instructional workforce).  In order to implement standards-based curricula successfully, SSI states provided inquiry-oriented professional development experiences to 100% of the schools that have implemented standards-based curricula to date.”

As noted under Highlights, the Evaluative Study of the USI Program Academic Excellence for Urban Students: Their Accomplishments in Science and Mathematics also speaks forcefully to the effectiveness of NSF’s systemic reform efforts.

EHR’s portfolio of programs also contribute to performance under this indicator by developing instructional materials and strategies for providing standards-based STEM education to K-12 students and teachers, thus contributing to the development of an infrastructure that supports STEM education.  The Instructional Materials Development (IMD) program supports the development of curricula and assessments to improve education for all students, pre-Kindergarten through grade 12.  All materials are aligned with the revised National Council for Teachers of Mathematics (NCTM) standards, Principles and Standards for School Mathematics, and the National Research Council (NRC) National Science Education Standards.  The last comprehensive program evaluation of IMD (including expert review of 30 sets of materials) was completed in 1999.   The general findings were that, overall, NSF-supported materials were of high quality.  A Performance Effectiveness Review (PER), conducted by the Assistant Director of EHR in March 1999, demonstrated the strong research foundations for the materials presented.  Developers of the materials also demonstrated that, when fully implemented, student achievement improved.

ESIE further contributes to the implementation of standards-based programs through it's eight Implementation and Dissemination Sites, co-funded by IMD and Teacher Enhancement (TE).   
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Learning to use the Computer


                    Making Salt Domes

Photographs from Arlington County Schools, VA
These projects provide information and technical assistance to local groups who are responsible for selecting instructional materials and to teachers who use the materials.  The sites increase awareness of NSF-supported instructional materials, identifying strategies for selection of materials that are appropriate for local needs, and provide technical assistance for implementation.  Four of the eight projects focus on mathematics, three projects focus on science, and one regional site focuses on both science and mathematics.  The TE-MAT Site has been mentioned already under Highlights.  Other examples are:

· The Show-Me Center (ESI9714999), the Implementation and Dissemination Site for middle-school mathematics curriculum, (a) has had approximately 35,000 hits on its Website http://showmecenter.missouri.edu that is estimated to reach approximately 250 new users each week; (b) conducted a Leadership Conference attended by nearly 400 state and national leaders in mathematics education seeking information on the curricula; and (c) gives presentations at local, state, and national teacher and professional society conferences. 

· The Leadership and Assistance for Science Education Reform (LASER) (ESI9730174) Center, the dissemination site for K-8 science curriculum, has exceeded its five-year goal within its first 3.5 years of operation.  The Laser CenterTM has disseminated and helped to implement high-quality, NSF-supported curriculum materials in over 300 school districts, serving some 1,000,000 K-8 students nationwide. 

IMD standards-based programs are infusing the market place and growing market share, resulting in increased student achievement. Evidence of the quality and effectiveness of IMD-supported materials has been cited in a number of sources, including formal curricula evaluations conducted by the American Association for the Advancement of Science and the U.S. Department of Education, as well as applied research  studies on student learning outcomes. For example, on a test consisting of released items from TIMSS,  students in the Core-Plus Mathematics Project (CPMP):  Phase II (ESI9618193),  a standards-based high school mathematics program, performed at a mean level similar to students in the Netherlands, the top country in Mathematics Literacy in the TIMSS  study.  In advanced mathematics, CPMP students scored above the international average on probability, statistics, and transformation geometry.
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Kindergarten students                    partipating in science

(LSC Project) 



Photographs from El  Centro Elementary School District, Valle Imperial, CA
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Middle school student examing plant growth

Photographs from El  Centro Elementary School District, Valle Imperial, CA
The Division of Elementary, Secondary and Informal Education has demonstrated responsiveness to the changing challenges of K-12 STEM education identified in recent reports, e.g., the Glenn Commission Report.  For example, the new Teacher Retention and Renewal Program directly addresses teacher attrition, the special needs of new teachers early in their careers (induction), and the needs of teachers teaching outside their content areas.

· The Performance Assessment Links in Science (PALS) (ESI9730651) project has created an on-line web-based assessment resource for teachers and test developers.  The teacher site includes science performance tasks, with information on which national science standards is addressed, its psychometric properties, scoring rubric, and examples of students’ work.  This rich resource is used by teachers nationally, including Chicago, Los Angeles, San Mateo (CA), and the Spring Independent School District (TX).  PALS also is used in several NSF-supported Urban Systemic Program (USP) sites to help document program effectiveness through improved student achievement.

· Seminars for Elementary Specialists and Mathematics Educators (SESAME):  Development of Mathematics Courses for Improving Teacher Qualifications (ESI0101913) project builds on NSF's previous investment in the SESAME at the University of Chicago.  The project is producing a series of textbooks in alegbra, calculus, geometry, number theory, and probability and statistics to be used in the professional development of middle school teachers.  Ancillary materials such as videotapes will be part of the professional development sessions.

The Advanced Technological Education program contributes to improved mathematics, science and technology skills to produce a technician workforce that is competitive in an increasingly  technological society.  (See Emphasis Area narrative.)

The Informal Science Education (ISE) Program COV considered the Program successful in demonstrating significant achievement under this indicator:  “For example, ISE programs (e.g., 

ESI0000589, Montshire Museum of Science, TEAMS Traveling Exhibit Collaborative and ESI9730087, Rutgers University, Science Education During Recreation in Wilderness Parks) are improving SMT skills for citizens of all ages by addressing how families learn in informal settings and by involving parents as participants in children’s science and math education. Projects targeting early childhood learners also demonstrate achievement of this indicator. ZOOM (ESI9814956, WGBH Educational Foundation, media project) and BUSYTOWN (ESI9453790, Oregon Museum of Science and Industry, museum project) are outstanding examples of early childhood projects funded by the program that support achievement of this outcome goal.” Among other examples cited by the COV for demonstrating achievement under this indicator was The Infinite Mind Radio Series  (ESI9901975).  This one-hour weekly program, which was developed with ISE support, is broadcast to 150 public radio markets across the country and is hosted by Dr. Frederick K. Goodwin, an internationally recognized authority on the brain and behavior.  Winner of the “Outstanding Media Award for Public Education" award from the National Mental Health Association, the program examines recent advances at the frontiers of brain research and explores the scientific, behavioral, medical, and social/ethical implications of those advances.
Indicator: A  science and technology and instructional workforce that reflects America’s diversity 

· EHR programs contributing to science and technology workforce development include all of the programs for underrepresented groups in the Division of Human Resource Development (HRD), the programs of the Division of Graduate Education (DGE), and most of the programs in the Division of Undergraduate Education (DUE).  In DUE programs specifically aimed at workforce development are the Advanced Technological Education Program (ATE), the Computer Science, Mathematics and Engineering Scholarships (CSEMS) Program, and the new Scholarships for Service (SFS) Program.

· Increasing Minority Participation.  The remarkable success of the LSAMP Program in increasing the numbers of  STEM majors and of STEM bachelors degrees has been discussed already under Highlights (see figures on page 12).  The data for the Puerto Rico Alliance are particularly impressive.  The 2,771 baccalaureate degrees awarded in STEM fields to Hispanic students in 1999-00 by Puerto Rico-LSAMP institutions was nearly 20% of such degrees awarded to Hispanic students nationwide.  PR-LSAMP institutions are the baccalaureate source of 17 percent and 11 percent, respectively, of the Hispanic Ph.D. workforce in the natural sciences and engineering.  Graduation rates at PR-LSAMP institutions in science has increased from 48 percent to 62 percent, while in engineering it has increased from 53 percent to 76 percent (HRD9623943).

· Unfortunately, based on current graduate enrollment data, it appears that only a tiny fraction of the LSAMP institution graduates go on to graduate school.  The LSAMP COV commented that the emphasis in the current program announcement of the importance of linking the HBCU-UP

· And LSAMP programs to other NSF-funded graduate programs (such as AGEP and CREST) and to graduate institutions is commendable.  The COV said that increased use and further

development of the new LSAMP-Mars database will make an enormous contribution, not only to 
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LSAMP student at work in a chemistry laboratory
the success of LSAMP, but also to its linkages with NSF-funded graduate and research programs, by demonstrating the quality and productivity of LSAMP projects.  Other significant comments from the COV Report include:  “..virtually all LSAMP grantees find creative ways to prepare their students for work and study in contexts beyond their local campuses.  The institutions that are part of an LSAMP alliance are proactive in linking research and education.  




Curriculum reform is a major component of undergraduate programs in LSAMP schools.  For example, North Carolina A&T State University in Greensboro, NC (HRD9909058), as part of a target strategy of improving institutional capacity, will revise three “killer” courses simultaneously:  calculus, chemistry, and physics.  Teams of faculty from the three disciplines will work together to develop complementary course objectives, using active learning pedagogies, and the same web-based technology.  Thus, students in calculus will be taught the mathematics concepts that they need in order to solve the problems that are being assigned in chemistry or physics, and the homework they turn in will be graded by both the calculus faculty and the science faculty.  Four classrooms will be remodeled to facilitate this new manner of teaching and will be equipped with the most current technology available.  Faculty in all three departments will be provided with workshops, seminars, and technical assistance to implement this new way of teaching and learning.”  
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· Although the Historically Black Colleges and Universities Undergraduate Program (HBCU-UP) is only three years old, its grantees are making notable improvements in STEM education.  At Jackson State University (HRD0125825), all Calculus courses were revised to include the use of technology and the addition of two hours of laboratory work per week.  Several Computer Science, Chemistry, and Biology courses were also enhanced through the incorporation of technology. Successful completion rates increased for all revised courses.  An articulation agreement between Jackson State University and Hinds Community College facilitates students’ transition between institutions.  During 1999-2000 at Morgan State University (HRD9815514), 104 engineering, computer science, biology, physics and mathematics undergraduate majors participated in faculty-supervised research or active learning activities, a 46% increase over the previous year’s level of student participation in on-site research activities.  The Mathematics Department implemented laboratory-based pedagogy in seven courses including a tutorial in the pre-Calculus gatekeeper course. 

· Other effective efforts in educating a diverse workforce include:

· A Program for Gender Equity project at Arizona State University found effective strategies for use by guidance counselors in advising "talented at-risk girls" and encouraging them to enter STEM fields.  The program reached about 400 girls, including more than 100 Native Americans and 130 Mexican Americans, across forty high schools.  Through seminars, 369 teachers and counselors advanced their skills in talent development. The project yielded two psychological tests for use by counselors, as well as eleven theses and dissertations.  Fifty-two graduate students were trained in assessment, group counseling and individual counseling related to gender equity issues.  The project confirmed that girls' self esteem is significantly related to mathematics and science self-efficacy.  Evaluations showed that the project was effective in raising both math/science self-efficacy and self-esteem, in increasing career certainty and hope for the future, and in reducing risky behavior (HRD9619121).
· The WGBH National Center on Accessible Media (HRD9906159) recently published "Making Educational Software Accessible: Design Guidelines Including Math and Science Solutions" which provides curriculum developers and publishers assistance in making software-based materials accessible by people with sensory disabilities. National associations of publishers and librarians have encouraged members to use the guidelines. The WGBH NCAM web site at http://main.wgbh.org/wgbh/pages/ncam/cdrom/guideline contains the guidelines and supporting resources for curriculum and software developers and researchers.  In a related development, the University of Northern Iowa recently published two volumes on “Science Teaching in Inclusive Classrooms” of use to anyone trying to address issues of parity and equity in diverse classrooms (HRD9988729).  New Jersey’s Marie H. Katzenbach School for the Deaf (HRD9906123) has developed a distance-learning project to increase the interest in science and science aptitude for deaf and hard-of-hearing students in kindergarten through twelfth grade. Texas and California were the first states to mandate that all instructional materials purchased by public schools must be usable by students with disabilities. Today 29 states either have similar laws or have proposed legislation actively being considered in their legislatures.
· The Computer Science Engineering and Mathematics Scholarships (CSEMS) project at the University of South Carolina at Columbia uses the educational and research infrastructures of eight partner institutions as support systems for financially disadvantaged underrepresented minorities. The program provides a mentor support system through problem-solving workshops, drop-in centers, computer learning centers and peer mentoring programs. Industrial and government partners provide outstanding cutting-edge research opportunities throughout the nation.  Directed research and internships permit students to take part in a variety of research projects, to establish mentoring relations with research faculty and professionals and to extend their classes into real-world tests (DUE0094797).
· McGraw Hill publishers accepted for publication a book developed by former Fellow in the now defunct Postdoctoral Fellowships in Science, Mathematics, Engineering and Technology Education Program, Jennifer Cherrier (DGE0001789).  The textbook on Oceanography will be published as a PowerWeb text and will include an Instructor’s Guide on the curriculum Dr. Cherrier developed while a Fellow.  Dr. Cherrier is currently an Assistant Professor of Environmental Sciences at Florida A&M University. 
Teacher Preparation.  The Collaboratives for Excellence in Teacher Preparation (CETP) program has developed some excellent models for preservice education of mathematics and science teachers.  Overall CETP projects have produced approximately 900 educational products in the past six years including 59 textbooks, 273 manuals and handbooks, 23 software items, 72 CD-ROMS, 176 web sites, and 43 videos.  Results from CETP projects include:

· The Texas (TCETP) is a collaboration among ten institutions in Texas that produces over 1,900 elementary and secondary mathematics and science teachers per year.  The project focuses on reforming content courses taught by science and mathematics faculty to incorporate inquiry-based instruction.  Mathematics, science, and education faculty from the partner institutions, including community colleges, are developing course components that are aligned with the Texas Essential Knowledge and Skills (TEKS) test, connect concepts to real-world applications, and engage preservice students in active learning. Engineering faculty are also contributing to integration of mathematics, engineering, and technology into science courses components.  Students in the reformed sections exhibit a pass rate of 91% compared with a pass rate of 55% for students enrolled in a traditional lecture class.  (DUE9987332)

· The Virginia CETP project (VCEPT) centered at Virginia Commonwealth University has involved over 600 potential teachers in a Teaching Apprentice program.  Grades of at-risk middle school students tutored by the VCEPT Teaching Apprentices rose significantly when compared with a control group.  The tutoring program was recognized as a "Program That Works" by the Virginia Mathematics and Science Coalition. (DUE9553789)

· The Arizona Collaborative for Excellence in the Preparation of Teachers (ACEPT) at Arizona State University developed a classroom observation instrument, the Reformed Teaching Observation Protocol (RTOP) for evaluating reformed teaching K-20 classrooms across all science and mathematics disciplines.  Evaluation of the CETP’s instructional +methods using the RTOP instrument indicated a strong (positive) correlation between the use of reformed teaching strategies and students’ achievement pre/post test gains.  These findings are consistent across disciplines.   New teachers prepared through the ACEPT teacher preparation program scored significantly higher on the RTOP instrument than non-ACEPT-prepared teachers (DUE9453610).

Indicator: Globally engaged science and engineering professionals who are among the best in the world

A major contributor under this indicator is the Graduate Fellowship Program, which has supported and continues to support the very best science and engineering graduate students.  Former NSF Graduate Fellows include a large number of leading research and academic leaders, as well as a significant number of Nobel Prize winners.  These fellowships are tenable abroad, and Fellows are eligible for a travel allowance to do part of all their research abroad.  An interesting statistic from the most recent competition is that slightly fewer than half the applicants were women, and slightly more than half the awards were made to women.  To keep the Graduate Research Fellowships attractive to the best students, the stipend has been increased substantially recently. 

The Graduate Research Fellowships (GRF) Program-Abt/WestEd (REC9912174).  In this study the two components of the GRF Program – the Graduate Fellowship (GF) and the Minority Graduate Fellowship (MGF) competitions – were examined to determine the impact of the Fellowships on student recipients. Evaluators reviewed the electronic databases (NSF’s Cumulative Index of Doctoral Fellows and the Survey of Earned Doctorates) to compare outcomes of previously successful vs. unsuccessful applicants, and did surveys of and site visits to current Fellows and faculty members. Findings indicated an overall positive effect of the fellowships. Fellows complete the Ph.D. at a higher rate than non-Fellows, and the percentage of female Fellows completing the Ph.D. has become essentially the same as for men.  Findings from the evaluation that relate to policy considerations include:  

· Highly qualified students are funded and the award is highly prestigious.

· Fellows consider the major advantages of the fellowship to be its prestige and the flexibility it allows in choosing a research area, structuring a graduate program, and selecting the educational institution and mentor.  

· About two-thirds of the NSF fellows complete their degrees within nine years, with comparable completion rates for female and male fellows. Minority Graduate Fellowship recipients take longer, but the gap is narrowing.  Recipients of the add-on Women in Engineering awards tend to complete their doctorates at a faster but lower rate than their male GRF counterparts in engineering.

· A large fraction of NSF fellows earn their baccalaureates from a small number of prestigious institutions (40% from 18 institutions in 2001).  The FY2001 applicants, on the other hand, came from 699 domestic and 69 foreign institutions.   

· NSF fellows tend to enroll and complete doctorates in a small number of highly ranked institutions, more so in some disciplines than others.   Minority-serving institutions (MSIs) were the baccalaureate origins of a large fraction of applicants and awardees for the (discontinued in 1998) Minority Graduate Fellowship Program.  The elimination of the separate minority competition has resulted in a dramatic decrease in applications, awards, and success rates of applicants from MSIs.

An example illustrative of the ways in which Graduate Research Fellows can use their flexibility follows: NSF Graduate Research Fellow Erika Iyengar, a PhD candidate in zoology at Cornell University, received the Best Student Paper Award at the American Malacological Society conference and the Best Student Poster Award at the Society for Integrative and Comparative Biology conference.  Iyengar was also invited to be a Visiting Scientist at the Hotchkiss School (a high school in Connecticut), and a scientific advisor for a new exhibit on invasive species at the Point Defiance Aquarium in Washington State.  She also participated in Microworld, which forges collaborations between graduates students and local high schools, where she worked with a junior high school biology teacher to develop a laboratory on stream ecology and then helped to lead the laboratory for two classes. (DGE9616048)

A critically important aspect of producing “science and engineering professionals that are among the best in the world” is improving graduate education in areas that cross the boundaries of traditional disciplines. EHR is the major contributor to and largely the manager of NSF’s major experiment in broadening graduate education, the Integrative Graduate Education and Training Program (IGERT).  Now three years old, IGERT currently supports 79 projects in 35 states, with EHR supplying ca. one-third of IGERT funding ($11.95 million) in 2001.  IGERT projects support in excess of 900 graduate student trainees.  The changes in graduate education that IGERT projects seek to inspire are being institutionalized in some cases through the development of new interdisciplinary graduate degrees.  For example, at Boston University a new PhD program includes the new courses and most of the experimental elements of the IGERT project.   The PI reports that “it would not have happened without the NSF” (DGE9870710).  Similarly at the University of Arkansas, a new PhD degree in the area of photonics has been established as a result of the IGERT project, and at Brown University a new Brain Sciences Institute is taking shape, largely because of the effects of an IGERT project (DGE9870676).  At Arkansas five of the graduate student trainees came from industry and expect to return to industry after achieving the PhD.  

A significant goal of IGERT program is to foster a globally aware science and engineering workforce. To this end, the IGERT program in cooperation with the Division of International Programs provides a competitive supplement to the existing IGERT awardees for funds to send Trainees abroad for a minimum of three months.  It is intended that Trainees should learn new research skills while also forming new alliances with scientists and engineers with whom they may collaborate in the future.  At a minimum they should be exposed to different cultures, attitudes, and languages and become more globally aware and culturally tolerant.  To facilitate international opportunities and for mutual learning from similar programs, IGERT Program staff have established close ties with the French Centre National de la Recherche Scientifique (CNRS), with the Deutsche Forschungsgemeinschaft (DFG), and a modest relationship with the European Union (EU).  

Learning how to teach is important to those science and engineering professionals who become college and university faculty members, and this is often a neglected part of graduate education.  The relatively new Graduate Teaching Fellows in K-12 Education (GK-12) Program simultaneously enriches K-12 education and provides the opportunity for fellows to learn pedagogy. The 56 GK-12 projects will support 514 graduate students and 205 advanced undergraduates during the 2001-2002 school year. 

· The AMANDA/IceCube project supported by the GK-12 Program at the University of Wisconsin, Madison (DGE 99-79628) is an exciting example of bringing scientific inquiry into the classroom.  The AMANDA (Antarctic Muon and Neutrino Detection Array) observatory located at the South Pole helps researchers track sub-atomic particles (neutrinos) as they pass by this array located 1500 meters below the polar ice-cap.  Graduate students, researchers, and teachers team up to develop a curriculum utilizing information generated by AMANDA.  Through the “Astronomy in the Ice” course, teachers receive the astrophysical background they need to teach their students about AMANDA and related physical sciences.  Throughout the year, graduate students serve as resource persons to schools while they establish communication networks with teachers and researchers.
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                            GK-12 Fellows helping students with laboratory experiments and field work









The Alliances for Graduate Education and the Professoriate (AGEP) Program aims to increase the quality and number of minority students who achieve STEM PhD degrees and become faculty members.  The program requires that alliances include undergraduate schools that graduate significant numbers of minority students, and the very formation of  such alliances addresses a major leak in the STEM education pipeline.

The education of world-class science and engineering professionals begins in K-12 classrooms, so that EHR’s K-12 efforts also contribute to this performance indicator.  The undergraduate programs of  DUE and HRD also contribute by helping provide high quality undergraduate education (see Diversity indicator and below).  DUE projects also train technicians (see ATE under Emphasis Areas) and math and science teachers, important members of the cadre of science and engineering professionals.
· A series of workshops developed for the faculty at University of Massachusetts-Amherst with funding from the Course, Curriculum and Laboratory Improvement Program (DUE9653427), has exploded into a learning experience that has worldwide demand.  The website developed for the workshops was visited by 260,000 people in the year following the workshops and by 90,000 even before the workshops were initiated.  In collaboration with the Brookhaven Protein Data Bank, they designed PDBLite (www.pdblite.org), a user-friendly search interface for students and educators.  This is being used for hundreds of searches per day to find macromolecular structures and download the data files and is now available from local servers in the United Kingdom, Australia, Israel and India.  The “World Index to Molecular Visualization Resources” is available at www.molvisindex.org. The PI is now further developing a user-friendly site requiring no prior knowledge of commands to download complex structures (Protein Explorer, www.proteinexplorer.org, DUE 9980909).

Indicator: A public that is provided access to the processes and benefits of science and engineering research and education

The EHR program for which this indicator is most relevant is the Informal Science Education (ISE) Program. The ISE COV rated the Program successful in demonstrating significant achievement on this indicator, citing among others the following examples to illustrate how ISE projects contribute to this indicator:
· An evaluation of the media project Bill Nye, the Science Guy (ESI9614742, KCTS Television) found that, as a result of viewing the Bill Nye TV program,  94% of children interviewed conducted at least one experiment from the science kits, and children more frequently suggested science activities after receiving the kits. Also, parents felt more confident about where to find science information and resources.
· The media project Microbial Literacy Collaborative (ESI9614737, American Association for Microbiology), produced a four-part TV series that was viewed by 1.6 million households each week. As of June 2000, 20,000 copies of this project’s publication of hands-on activities, “Meet the Microbe,” had been distributed nationwide (over half to individuals and organization upon specific request), and an additional 17,000 activities were downloaded from the www.microbeworld.org web site. The Website received 689,620 hits and recorded visits by nearly 29,800 individuals during the first month and received over 3 million hits in its first year.  

· Project ZOOM (ESI9614743, WGBH Educational Foundation) reported the following outcome based on evaluation research: “Kids are learning science content and process from 


ZOOM – there were dramatic changes in kids’ understanding of several specific ZOOM science concepts…”

· The Imax film Galapagos III (ESI9705298, Smithsonian Institution) exemplified public access to scientific discovery in the making: during filming 15 new species of vertebrates and invertebrates were identified, resulting in an NSF-funded media project that directly advanced science.
Emphasis Areas for the People Goal

The Centers for Learning and Teaching (CLT) are an integrative element of the Learning for the 21st Century priority area.  Centers link K-12, higher education, and/or informal science education performers to provide a systemic approach for developing and enhancing the instructional workforce (K through graduate school) where professionals are educated in an environment of research and practice.  Two prototype centers were funded in FY 2000.  By the close of FY 2001, seven full Centers will have been funded, as well as six Developmental grants to build related institutional infrastructures.  An additional five Center awards are anticipated over the next several years.  An evaluation is being designed and a database constructed.
The Graduate Teaching Fellows in K-12 Education (GK-12) program supports fellowships and associated training to enable STEM graduate students and advanced under​graduates to serve in K–12 schools as resources knowl​edgeable about both the content and applications of science, mathematics, engineering, and technology.  Academic institutions select and place the fellows in schools in partnering school districts and provide appropriate training. (See also discussion under People Goal.) 

The Tribal Colleges and Universities Program (TCUP) initiated in FY2001 with a budget of $10 million, promotes the improvement of STEM teaching and learning at Tribal Colleges and Universities, Alaskan Native-serving institutions and Native Hawaiian-serving institutions.  In FY2001 15 awards were made. The focus of the Program is comprehensive institutional approaches to improving access to, retention within and graduation from STEM disciplines, with an emphasis on the leveraged use of information technologies.  Assistance is provided to eligible institutions to bridge the digital divide and prepare students for careers in information technology, science, mathematics, and engineering fields.  While the primary focus of TCUP is at the associate and baccalaureate degree levels, projects are encouraged to address transition points along the educational continuum.

The Advanced Technological Education (ATE) program promotes improvement in technological education at the undergraduate and secondary school levels by supporting curriculum development; the preparation and professional development of college faculty and secondary school teachers; internships and field experiences for faculty, teachers, and students; and other activities.  With an emphasis on two-year colleges, the program focuses on the education of technicians in high-technology fields that drive our nation’s economy and with substantial workforce needs.  The program also promotes articulation between programs at two-year 

colleges and four-year colleges and universities—in particular, articulation between two-year and four-year programs for prospective teachers and STEM majors in relevant fields.  During FY2001, the ATE program supported 205 awards (65 new projects and 140 continuing projects) with a budget of $39 million. 

The Program is reaching a large number of students who are potential technicians at both

the secondary at the community college level.  A conservative estimate is that the program reached 68,000 students last year, during which ATE projects developed 268 courses and 648 professional development offerings.  The evaluators who studied the Program concluded that the Program is meeting its goals in terms of collaboration, materials development, professional development, and program improvement.

· The Northwest Center for Emerging Technologies, an ATE Center of Excellence at Bellevue 

Community College (Bellevue, Washington), is developing and refining industry-validated skill standards and associated curricula for information technology.  The center’s strategic partners include Microsoft, Boeing, and CompTIA (the Computing Technology Industry Association).  In 1999–2000, those skill standards influenced or informed the education of approximately 78,000 students nationwide.  In the same period, over 500 students took classes using courseware that the center developed in partnership with Dryden Online, and the center sold or licensed over 1,000 copies of its internally developed curricular products, which were used in the instruction of over 50,000 students.   Microsoft recently produced a video profiling how the center stays on the cutting edge of IT education (DUE9813446).
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ATE student learning laboratory techniques
     ATE students “learning the ropes” at Woods Hole
Goal – Ideas: Enabling Discovery across the Frontier of Science and Engineering, Connected to Learning, Innovation, and Service to Society

Only three EHR activities fit primarily under the Ideas Goal.  These are the Experimental Program for Stimulating Competitive Research (EPSCoR), the “Research” part of the Division of Research, Evaluation and Communication (REC), and the CREST Program. The REC research portfolio consists principally of projects supported under the Research on Learning and Education (ROLE) Program and through the Interagency Education Research Initiative (IERI).  The total EHR investment under the Ideas goal in FY2001 was about $139 million.  As seen below, although NSF does not place the ISE Program under Ideas, the ISE COV identified significant contributions the Program is making relevant to the Ideas Goal. 

EPSCoR Contributions to the Ideas Goal.  As the program name indicates, a major concern of EPSCoR is to increase the competitiveness of institutions and individuals in the EPSCoR states.  In order to do this, it is first necessary to convince those who are not participating in NSF’s activities to “buy a ticket,” i.e., to send proposals to NSF.  Eliminating in FY2001 the requirement of “certification” by the state EPSCoR officials as a condition for co-funding by EPSCoR of proposals submitted to other programs/directorates resulted in a striking increase in the number of requests for EPSCoR co-funding.  Compared to FY2000, co-funding requests jumped from 157 to 279, and co-funded awards from 133 to 236.  This procedural change has greatly broadened institutional participation, with new co-funded awards going to community colleges, several primarily undergraduate institutions, and several minority serving institutions, including nine Hispanic serving institutions, two Historically Black Universities and Colleges, and three Native American institutions.  A few awards were also made to support K-12 education.  

EPSCoR projects are major contributors to three of the indicators under the Ideas Goal, namely:

· A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning. 

· Discoveries that advance the frontiers of science, engineering and technology.

· Partnerships connecting discovery to innovation, learning, and societal advancement.

A major concern of EPSCoR states is economic development, and many EPSCoR projects produce results that are quickly transferred to industrial partners or result in new small businesses, as seen in one of the examples below. 
· At the University of Southern Mississippi, a team led by Dr. Robert Moore is solving a difficult technical problem with an alternative to the costly design and development of new polymers.  “Blending” existing polymers to create new ones is economical, but polymers tend to “reject” each other.  Dr. Moore’s team found that adding small amounts of ion-containing polymers, known as ionomers, breaks down the barriers to blending.  The resulting blended polymer often takes on properties that meet or exceed that of the separate components.  The result has led to an Office of Naval Research grant to create “Biodegradable Plastics for Shore-based Disposal” (EPS9874669).
· At South Dakota State University, Dr. Fedora Sutton’s team is making new discoveries in plant systems that bear directly on plant response to environmental stress and thus impact crop survivability.  Dr. Sutton’s team, in collaboration with Dr. Sarah Assmann of Pennsylvania State University, made the first description of an abscisic acid (ABA)-regulated outward potassium channel in mesophyll cells.  These studies of signal transduction pathways’ relation to leaf health, and thus plant health, may lead to healthier and hardier crops, and may provide knowledge useful in combating the effects of pollution as well.   (EPS 9720642)  Dr. Sutton has undertaken further related studies under a grant from the BIO Directorate (MCB0091295). 

· At the University of Alabama - Huntsville, Dr. Greg Nordin, building on previously EPSCoR funded research and infrastructure development, is developing an integrated research environment for intermeshed optoelectronics, thus allowing the study of systems in which optical and electronic elements are intermeshed in close physical proximity.  Through the acquisition of a field  emission  scanning electron microscope the microfabrication facility is being expanded into a nanofabrication facility.  The research and facilities supported by this project have resulted in over $1million in fabrication contracts and $2 million private cash donation for expansion of the cleanroom facility and purchase of additional equipment to expand nano- and microfabrication capabilities. A $720 thousand award from DARPA was made as a direct result of the availability of this facility (EPS0096193).

· Dr. Michael Vasile at the Louisiana Tech’s Center for Miniaturization Technologies and Dr. David Adams at Sandia National Laboratories (SNL) are directing a collaborative effort between the Center and SNL on ion beam machining research for the development of ultra small machine tools.  Phenomenal progress is reported in both the mathematical model and experimental verification of micromolding,and successful injection molding has also been accomplished.  The Center is expanding its research base, focusing on industrial applications and lowering prototype costs by utilizing several new, innovative rapid prototyping strategies based on direct micromachining processes.  Tools for both milling and lathe shaping have been developed and applied to machining processes on a variety of materials, including pure metals, alloys and polymers.  The fabrication of tools in single crystal diamond has the promise of providing tool shapes in that material which cannot be achieved by conventional shaping techniques.  Prototypes and processes have been developed and delivered, for example, for the Siecor Corporation, Potomac Phototonics, MicroFab Technologies, Inc. and the 3M Corporation.  A microtechnology curriculum was developed and initiated at Grambling State University (a HBCU) and transmitted to the state’s technical colleges.  The Center grant was also one of the two essential elements in building the research and educational infrastructures that led to the approval of a Ph.D. degree in engineering at Louisiana Tech University.  In summary, a network now exists that can support or even begin to spawn technology-based industry where previously there was none. (EPS9550481).
· In Oklahoma, Patrick John McCann, a scientist in the EPSCoR Center on Photonic and Electronic Materials and Devices (EPS9720651), leads a research team that is contributing to the knowledge base on the on the growth and characterization of new mid-infrared laser materials and to the inventory of related instruments.  A high-resolution mid-infrared tunable diode laser spectrometer was designed and assembled.  This instrument has been used to measure rapidly and selectively numerous chemical compounds with ppb sensitivities.  In addition, lower cost and better performing laser spectrometers will result because of the basic science undertaken.  A small business, Ekips Technology, was spun off of this project’s research.  According to one person in the venture capital field, EPSCoR backing was crucial to the venture capital necessary to Ekips Technology’s creation.  “Both the money and the technical validation were helpful.  Also, the venture capital backing will far exceed the NSF-EPSCoR grants within the near future” says John Frick, General Partner at Chisholm Private Capital Partners, one of the investors in Ekips.   Commercialization of  breath analysis instruments for schizophrenia diagnosis, lung cancer detection, liver function monitoring, drug toxicity, asthma diagnosis, H. pylori infection diagnosis, and diabetes monitoring, has taken place or is likely to take place.   Also likely is commercialization of emissions monitoring instruments for identifying locations of clandestine methamphetamine laboratories, automobiles with excessive exhaust emissions, and evaluating air quality at fixed industrial sites.  Ekips Technology’s first commercial success will likely be a machine that can sniff out the locations of illegal methamphetamine laboratories.

NSF has continued to recognize the value of the latter research by funding (DMR9802396) “New Materials and Methods for Tunable Mid-IR Laser Fabrication”, $210,000, and granting a supplement for international collaboration with the with Lebedev Physical Institute in 2001.

Education Research.  The Research component of the Division of Research, Evaluation and Communication (REC) is a major contributor to the Ideas Goal, addressing in a major way all four of the indicators:
· A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning. 

· Discoveries that advance the frontiers of science, engineering and technology.

· Partnerships connecting discovery to innovation, learning, and societal advancement.

· Research and education processes that are synergistic.

The major goals of REC research are:

1) Discovering and describing the conceptual learning, cognitive XE "cognitive"  and affective processes needed for lifelong STEM XE "Science, Mathematics and Engineering Technology"  learning, and supporting the development XE "development"  of innovative and effective curriculum, materials, and assessments that enhance the learning of STEM by all Americans.

2) Enhancing STEM XE "Science, Mathematics and Engineering Technology"  education through development XE "development"  of richer learning tools, technologies, epistemologies, and cultural, physical and technological environments.

3) Developing and refining new education research and evaluation XE "evaluation"  methods and increasing the capacity of the research community XE "community" .

4) Understanding the factors that enhance or inhibit the full participation of all Americans in the STEM XE "Science, Mathematics and Engineering Technology"  enterprise and the approaches that can increase this participation.

5) Advancing knowledge of learning, teaching XE "teaching"  and organizational models that lead to substantial improvement in the efficiency, efficacy, and cost-effectiveness of education systems.
As identified in the FY2000 GPRA report, a major problem for EHR’s education research efforts is the need to build capacity of the field.  Significant progress on this problem is being made. According to the 2001 Principal Investigator (PI) survey, over 75% of REC research grants are supporting, mentoring, and training new young investigators.  This translates into over 525 graduates, undergraduates, and postdoctorals that are supported in some way through 160 of REC research projects (160 PI’s completed the survey).  In addition to “growing its own,” the Research On Learning and Education (ROLE) program has attracted many new performers whose research ideas differ from the type of research funded in the past.  For example, in the first ROLE competition, 69% of preliminary proposals submitted were from PIs who had not previously been funded within REC.  In addition, 78% of preliminary proposals in round 2 and 89% in round 3 were from PIs who had not submitted preliminary proposals in previous rounds.  The new PIs can be partially attributed to the encouragement of proposals in more basic research, which has brought to REC funding researchers from different disciplines. The Interagency Education Research Initiative (IERI) is also adding new dimensions to the REC’s research portfolio with large projects that integrate method, interdisciplinarity, scale and technology.

· An example of a new researcher in the REC “stable,” Elizabeth Spelke (REC 0087721), is characterizing two “cognitive building blocks” that may be essential for successful mathematics learning: one system for representing exact small numbers, and another for representing large approximate numbers.  Her research addresses how these component systems are harnessed in the service of more complex tasks, including early elementary mathematics learning, and how they are realized at the brain level.

· Improved knowledge of how people learn is rather directly applicable to the classroom.  We know, for example, that some types of interventions or instructional approaches lead to qualitatively different types of learning experiences.  Bransford (REC9873520), for example, has elaborated on a commonly held “wisdom of practice” that one of the best means to learn a subject is to teach it.  His “teachable agents”  research has documented this phenomenon and has used it to design agent-based technology by which mathematics and science students have to master disciplinary content at a sufficient level to “teach” computer agents.  His work demonstrates a different character to the internalization and communication of mathematics and science concepts by student subjects.  Lee (REC9873491) has developed a “latent semantic analyses (LSA) program” that has enabled analysis not only of progress in writing proficiency but in evolution of content knowledge.  She concludes that “writing by itself can improve learning as well as the quality of the writing. ”  Her work together with Bransford’s supports the conclusion that children learn better if they are put into the position of re-constructing or explaining newly learned scientific material to others.

· Soloway’s (REC9554205) work in the Detroit Public Schools suggests that youngsters as young as sixth grade can build and analyze models of complex systems that without technology would require differential equations.  His work and that of his colleagues at the University of Michigan and at Northwestern University involves extensive use of specialized software interfaces to promote the use of authentic inquiry and experimentation in middle and high school science.  Building models of complex systems (e.g., stream ecosystems) was not an activity prior to the research open to 6th graders since they would have had to use undergraduate mathematics in their model building.  However, the software tools developed under this funding do provide the necessary scaffolds to enable even 6th graders to build rich models of complex systems without first needing to learn differential equations.  In this instance, the software interface is the link that helps enable the deeper learning.  Investigators such as Reiser (on the same research team) (REC9720377) and Schauble (REC9973004) underscore the importance of sustained and prolonged exposure to modeling and inquiry to the process of internalizing these skills.  While perhaps an intuitive conclusion, it nonetheless raises the specter that substantial change in educational practice requires methodical, diligent and multiyear commitment.  Quick fixes and introductions to scientific process will not obtain desired results, and the failure to obtain desired results should not be seen as a reflection of the efficacy on the intervention but rather its intensity.

· Chinn (REC9875485) continues to report that most science textbooks present science in an almost strictly declarative manner that is distinct from the inquiry context in which most scientists function.  He further reports (as does Aschbacher, REC9980494) that youngsters exposed to authentic experimentation acquire a greater and more sustained proficiency in scientific inquiry (capacity to respond to anomalous data, to change hypotheses or shift theories, to understand scientific evidence and distinguish it from theory, etc.). Stewart's (REC9972963) longitudinal studies of high school science students affirms the conclusions by Soloway, Chinn, Aschbacher and others in mathematics (e.g., Romberg (REC9553889) that a more inquiry-centric approach to middle and high school science enables more sophisticated scientific thinking than that which most students achieve. 

· Confrey's (REC9903419) research on trigonometry assessment for high schoolers involves urban students in technologically rich environments, and in its first year has focused on the most important representational enablements that multimedia assessments in trigonometry should provide.  This assessment study produced a distressing set of findings about trigonometry learning, namely that both high school and college students still tend to resort to rote memorization in testing contexts rather than to broad principles from which necessary facts can be drawn.  This is a particularly important set of findings in the instance of trigonometry assessment in technologically-rich environments, but as a general observation, widely shared by assessment researchers, that bears attention.  Assessments yield measurements, but not necessarily of the achievement they are expected to measure.  Confrey's observation that a traditional instrument was measuring fading factual recall rather than more enduring understanding in trigonometry holds an object lesson as policy-makers move to adoption of high-stakes tests.
REC-funded researchers are opening up new avenues of education research.  A primary example involves learning technologies, which are not just improving by degree, but are also serving qualitatively new functions.   Wilensky (REC9814682, REC0003285), Kaput (REC9619102, REC0087771) and other colleagues have developed a series of participatory simulations by which middle and high school students, using handheld and networked devices, each are independent agents in simulations of system dynamics.  The system simulations may be as varied as collisions of molecules or automotive traffic, but uses technology to yield an entirely different kind of content rich experience.  John Anderson (REC0087396) is using tracking devices to look at students’ eye movements as they interact with a computerized algebra tutor that has already proven effectiveness as an instructional agent.  Eye movements may be indicative of changing cognitive states on a fine time scale.  When the tutor’s feedback was contingent on eye movement data, students learned 20% faster (preliminary unpublished results).  Rosalind Picard (REC0087653) is developing a system to recognize students’ affective cues and to respond appropriately with prompting, questions, and encouragement, to facilitate a student’s own efforts at learning.  The system includes components for analyzing facial expressions, posture, and eye position, with a new eye tracker that in preliminary results detects affective states much more accurately than the best available previous devices.  The development of such learning technologies leads to the question of how anticipatory or customized to the individual should technology become in sophisticated learning environments of the future?  Just as human teachers need to listen as well as speak, some researchers believe that learning technologies should observe and react to students’ needs, not just present material in an informative and appealing way.  Integration of these technologies and dedicated development for educational applications put education in a position to take advantage of forthcoming advances in (and low-cost proliferation of) intelligent sensors and other hardware and algorithms.

CREST Contributions to the Ideas Goal.  The COV that reviewed the CREST Program considered the Program to be successful under all of the Ideas indicators, but especially under the indicator Research and education processes that are synergistic. “The big strength of CREST is the synergistic play between research and education.  For example, the California State University at Los Angeles CREST center has established a partnership with an NSF sponsored ecological analysis and synthesis center at the University of California at Santa Barbara (UCSB), which has in turn resulted in the formation of a workgroup on specially structured dynamics involving Stanford, UC Berkeley, UCSB, and Cal State LA.  The collaboration will expose CREST students and faculty to the nation’s top experts on modeling population dynamics in marine landscapes.  …… Outreach, mentoring and research are more integrated in CREST Centers than at many research-intensive institutions.” 

· As examples of Discoveries that advance the frontiers of science, engineering and technology the CREST COV cited the “the extra-solar planet discovery using new methods (HRD9706268, Tennessee State University) and intraoperative nuclear surgical probes which may aid in breast cancer and other tumor discovery and treatment” (HRD 963750, Hampton University).  The latter discovery was made by Dr. Cynthia Keppel, PI of the Hampton Nuclear High Energy Physics CREST Center, working at the Thomas Jefferson National Accelerator Facility.  The Co-PI of the same CREST Center, Dr. Oliver K. Baker of Hampton University, was recently awarded $1.8M from the NSF Elementary Particle Physics program (PHY0072686).  The collaboration in physics of the Hampton University CREST Center with the University of Michigan and with Duke University was cited as excellent examples of the inter-university collaboration used by CREST researchers to enhance the probability of the discovery or creation of new knowledge. 
The CREST COV also commented that there are indicators of robust activity in some, but not all, CREST Centers. “The majority of the CREST institutions have multidisciplinary projects and few high risks.  There is considerable innovation in the manner the projects are organized and in some of the projects themselves. There is some concern that some CREST Centers have not been fully merged into the mainstream and therefore the scientific community may lose the value of their innovations.  Peer recognition of discovery by Center researchers should be enhanced.  On the other hand, there are Centers in which discoveries are well documented.”

Contributions of the Informal Science Program to the Ideas Goal.  Although most projects supported by the Informal Science Education (ISE) Program fit under the People Goal, the ISE COV considered the Program to also contribute significantly to the Ideas Goal.  The COV rated the ISE program successful in demonstrating significant achievement under the indicator Partnerships connecting discovery to innovation, learning, and societal advancement.  “While many projects exemplify how ISE projects focus on scientific discoveries and establish synergistic partnerships between education, research, and practicing scientists, we choose to cite the “Project Astro Coalitions” (ESI9552551, Astronomical Society of the Pacific, youth & community project) as a particularly stunning example of this kind of work.  This project links amateur and professional astronomers, school children, their teachers, and families around a variety of activities, such as creation of scientific records, production of student research journals, and collaborative investigation of astrophysical phenomena.  In addition to having formed partnerships that connect groups who have never worked together before, this project has created a system that has engendered new coalitions beyond those targeted in the funding cycle. This ISE project has launched a new idea for public collaboration in science that is regenerating itself in a variety of forms across the nation.”  

The COV also rated the ISE program successful in demonstrating significant achievement of the indicator Research and education processes that are synergistic, particularly in helping enable researchers to communicate their work to the public. “The “South Dakota School of Mines Antarctic Fossils” project (ESI9815231, museum project) provides an excellent example of how the program is achieving this Ideas goal.  Other examples of achievement of synergistic research and education processes include “Math Activities in Science Museums,” awarded to the Association of Science and Technology Centers, (ESI9906982) which supported a study of how science centers involved audiences in learning mathematics, and the Exploratorium’s “Memory” exhibit (ESI9980498) and the Museum of Science and Industry’s “Genetics Decoding” exhibit (ESI9614298), both of which effectively incorporate research components in the exhibit development process.”

Goal – Tools: Providing “broadly accessible, state-of-the-art information-bases and shared research and education tools.”

EHR’s only significant investment under the Tools Goal is the National SMETE Digital Library (NSDL) program, the budget for which in FY2001 accounted for less than 3% of the total EHR budget.  The NSDL will contribute primarily, but quite substantially to one indicator for this goal, namely “networking and connectivity that take full advantage of the Internet and make science, mathematics, engineering and technology information available to all citizens.”  However, the NSDL will also serve as a facility and data base that will enhance the productivity of the science and mathematics instructional workforce.  The NSDL is still in the developmental stage, but very substantial progress has been made toward its actualization.

During FY2001 all six of the FY00 pilot projects (DUE0085735, 0085753, 0085866, 0085870, 0085878, and 0086100) in the Core Integration System Track of the NSDL Program collaborated to conceptualize and create an organizational and technical infrastructure to support the coordination and management of the digital library’s distributed collections and services.  Outcomes from the pilot projects of particular significance include the emergence of the key concept of a “spectrum of interoperability” across diverse digital collections and services.  A technical architecture to achieve this goal has been designed.  The organizational basis for engaging the education community in the building of the digital library has also been established. New awards in FY01 for nearly $5M will produce a full-scale implementation of this architecture (DUE 0127298, 0127308, and 0127520), and will address such issues as community building and governance, technical (software and networking) infrastructure development, and intellectual property and digital rights management issues. 
Intellectual property and digital rights management issues are particularly important for digital libraries.  During FY2001 the NSDL program supported investigation of these issues (along with consideration of models of sustainability) through an award under the direction of Kate Wittenberg to Columbia and Columbia University Press, DUE0085870.  Project activities included several workshops and/or roundtable discussions on intellectual property issues that brought together representatives from higher education faculty, administrators, commercial publishers, and government.

A project from the earlier precursor program to NSDL that has produced results of particular importance to younger users of the digital library is the “Digital Libraries for Children” project (IIS9909086, IIS0135987, University of Maryland).  Co-funded with CISE, this project actively engages young children in laboratory settings in the design of youth-oriented browsing and searching tools for navigating digital information.  The NSDL program continues to build up its holdings that address K-12 learning needs.  One award in this area supports the development of a collection that harnesses WGBH’s extensive broadcast, video, and interactive programming resources in the Life Sciences to support standards-based teaching and learning from elementary school through secondary school.  (DUE0121636, Teachers Domain Collection: Life Sciences, K-12,  WGBH Educational Foundation).  In a cross-directorate effort that integrates research with education, the NSDL is co-funding a GEO project to expand a pilot version of the web-based Electronic Encyclopedia of Earthquakes into a major collection.

USE OF MERIT REVIEW

The Foundation-wide review criteria have been adapted and extended by EHR to serve the needs of its programs.  Intellectual merit includes attention to accuracy of disciplinary content, pedagogical issues, and effective strategies for strengthening STEM education.  Across EHR programs, review of intellectual merit depends on input from multiple disciplines and stakeholder perspectives.  Virtually every proposal that is appropriate for consideration by an EHR program will be judged automatically by at least one of the standard questions listed under the “broader impact” criterion.  Any proposal submitted to the Division of Human Resource Development will perforce be judged by the review panel according to the question, “How well does the proposed activity broaden the participation of underrepresented groups (e.g., gender, ethnicity, disability, geographic, etc.). ”  A variety of other activities across the Directorate likewise are judged in terms of enhancement of infrastructure, including curriculum development and teacher education and professional development.  All proposals submitted to the Division of Research, Evaluation and Communications will be expected to “advance discovery and understanding while promoting teaching, training and learning.”

All nine EHR programs that were reviewed by COVs in FY2001 were rated successful in the use of the merit review process and of both of the merit review criteria.  The COV that reviewed the Informal Science Education (ISE) program found the program’s proposal review process to be exceptional, with excellent documentation and a trend toward shorter processing time over the last three years.  Program officers were careful to address both merit review criteria in their recommendations, “often taking pains to make explicit indirect or incomplete attention by panelists for the second criterion.”  Regarding the review process, the COV that reviewed four HRD programs noted the ability of the undergraduate panels to “differentiate between competitive and non-competitive proposals” and the “balanced and rigorous” review with “self-checking accountability measures” for the graduate programs.  The COV noted that the reviews and award documentation indicated that all programs followed NSF review guidelines.  Further, the reviewers and program officers for the four programs were “considered to be successful in implementing the merit review criteria.”  The NATO Postdoctoral program COV found that both “merit review criteria were addressed by over 80% of reviewers,” although often the broader impacts needed to “be extrapolated from reviewer ‘s comments.”  Further, the selection of reviewers was “balanced and appropriate.”  The COV that reviewed three Systemic Initiative programs found the programs to be successful in the application of both review criteria.  All reviewers addressed the intellectual merit criterion, and most addressed the broader impact criterion either explicitly or implicitly.  The COV found that program officers made use of both criteria in all decisions on proposals.
Areas of Concern

Concerns identified in the course of writing this report include:

· Expanding Diversity in STEM.  As mentioned previously, the design of every EHR program includes consideration of broadening opportunities for a variety of groups to participate in quality STEM education and research activities.  EHR assign high priority to increasing the participation of underrepresented groups in EHR programs as staff,  grantees and reviewers.  However, it is clear that EHR cannot solve the problem of underrepresentation working alone.  Rather, as pointed out by the COV that reviewed HRD’s minority programs, EHR’s diversity efforts need involvement by staff of and the community supported by the other NSF directorates. 

· Measurement of Program Outcomes.   Measurement of success is difficult in many EHR programs because outcomes are not immediately apparent and participants are difficult to trace for follow-up study. For example, whereas the Louis Stokes Alliances for Minority Participaton (LSAMP) institutions have been very successful in increasing the numbers of  minority students receiving STEM bachelors degrees, almost no information is available about what happens to the students after graduation, e.g., how many go to graduate school.   The new Phase III component in LSAMP explicitly requires grantees to increase the number of LSAMP graduates continuing on for graduate study.

· Capacity for Research and Evaluation.   Despite gratifying increases in the number of new investigators supported by the evaluaton and research programs, as well as increasing numbers of graduate students being trained, both the education research and evaluation communities are still much too small.  One result of limited capacity for research on learning of science and mathematics has been the disproportionately large fraction of IERI funds invested in research on reading.

· Education Systemic Reform Issues.  The systemic reform programs have an additional set of issues and concerns tied directly to the nature of school reform. Factors that inhibit the success of the systemic reform programs include:

· The tendency of SI projects  to emphasize mathematics more than science and the elementary and middle school levels more than the high-school level;

· The limited ability at project and school level to collect and interpret student achievement data and too-frequent changes of achievement tests; 

· Frequent changes of leadership at the District level, making it difficult to maintain understanding of and commitment to systemic goals and accountability; 

· The difficulty of attribution in complex educational systems, e.g., of  documenting the linkage between systemic initiative sponsored teacher professional development and student achievement gains.

In order to address the data issues, four awards were made in FY2001 for secondary analyses of the ESR Student Achievement Data Sets.  Many of the other issues are being addressed in a set of evaluative, research, and impact studies of the systemic initiatives. 
· Action on Previous Concern.  In response to the identification in last year’s COV of a need for better data on the participation of underrepresented groups, EPSCoR has instructed its Project Directors that the required state databases must track participation by and support of women and ethnic minorities.  The EPSCoR Office is working with the states, both directly and through it’s contractor QRC, to insure that appropriate and accurate data are collected.  A QRC consultant, Dr. James Firnberg, a former University President and former LSU system-wide Director of Institutional Research, will work on an individual basis with the states and their universities to assess their monitoring and assessment data and the obstacles to providing accurate and timely data to NSF, especially those data regarding participation of women and ethnic 
minorities.
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Directorate for Education & Human Resources

COV Results for Outcome Indicators and Goals by Program/Cluster/Division – FY 2001

	People - Development of "a diverse, internationally competitive and globally-engaged workforce of scientists, engineers, and well-prepared citizens."


	Indicators
	Improved mathematics, science, and technology skills for U.S. students at the K-12 level and for citizens of all ages.
	A science and technology and instructional workforce that reflects America's diversity.
	Globally engaged science and engineering professionals who are among the best in the world.
	A public that is provided access to the benefits of science and engineering research and education.
	Overall

Rating

For

Goal by

COV

	Program/Cluster/Division
	
	
	
	
	

	ESR Bundled COV
, 2
	NR/S
	NR/S
	NR/DNA
	NR/DNA
	S

	NATO:DGE
	NR/DNA
	NR/DNA
	S
	NR/DNA
	S

	HBCU-UP/LSAMP (UG): HRD

	NR/SL
	NR/S
	NR/S
	NR/DNA
	S

	AGEP/CREST2
(GRAD): HRD
	NR
	S
	NR
	NR
	S

	ISE: ESIE
	NR/DNA (K-12); S for other grps
	NR/DNA
	NR/DNA
	S
	S


Directorate for Education & Human Resources

COV Results for Outcome Indicators and Goals by Program/Cluster/Division – FY 2001

	Ideas -- Enabling "discovery across the frontier of science and engineering, connected to learning, innovation, and service to society."


	Indicators
	A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning.
	Discoveries that advance the frontiers of science, engineering and technology.
	Partnerships connecting discovery to innovation, learning, and societal advancement.
	Research and education processes that are synergistic.
	Overall

Rating

For

Goal by

COV

	Program/Cluster/Division
	
	
	
	
	

	ESR Bundled COV1,2
	NR/DNA
	NR/DNA
	S
	NR/DNA
	NR/DNA

	NATO: DGE
	NR/S
	NR/S
	NR/S
	NR/S
	S

	HBCU-UP/LSAMP (UG): HRD2
	NR/DNA
	NR/DNA
	NR/SL
	NR
	S

	AGEP/CREST

(GRAD): HRD2
	NR
	NR/SL
	NR/S
	NR/S
	S

	ISE: ESIE
	NR/DNA
	NR/DNA
	S
	S
	NR


Directorate for Education & Human Resources

COV Results for Outcome Indicators and Goals by Program/Cluster/Division – FY 2001
	Tools -- Providing "broadly accessible, state-of-the-art information-bases and shared research and education tools."


	Indicators
	Shared-use platforms, facilities, instruments, and databases that enable discovery and enhance the productivity and effectiveness of the science and engineering workforce.
	Networking and connectivity that take full advantage of the Internet and make science, mathematics, engineering and technology information available to all citizens
	Information and policy analyses that contribute to the effective use of science and engineering resources.
	Overall

Rating

For

Goal by

COV

	Program/Cluster/Division
	
	
	
	

	ESR Bundled COV1,2 
	NR/DNA
	NR/DNA
	NR/DNA
	NR/DNA

	NATO/DGE
	NR/DNA
	NR/DNA
	NR/DNA
	NR/DNA

	HBCU-UP/ LSAMP (UG): HRD2
	NR/DNA
	HBCU-NR/DNA

LSAMP – NR/S
	NR/DNA
	S

	AGEP/CREST 

(GRAD): HRD2
	NR/SL
	NR/SL
	NR/SL
	S

	ISE: ESIE
	NR/DNA
	S
	NR/DNA
	NR


EHR Results for Management & Investment Goals

FY 2001

Directorate Results for Management Goals

	Management Goals
	Directorate Result

	
	Goal met/not met

	Diversity
	9 women, 6 minorities hired – Goal met ( ’97 hires-5 females; 5 minorities)


                           Directorate Results for Investment Process1 Goals

	Investment Process Goals
	Directorate Results

	
	Goal met/not met

	Implementation of Merit Review  Criteria - Reviewers
	According to COVs of 9 programs, goal was met.

See Advisory Committee Report rating, Use of Merit Review Section. Further information on success was derived from Division Annual report. 

	Implementation of Merit Review Criteria – Program Officers
	According to COVs of 9 programs, goal was met. See Advisory Committee Report rating, Use of Merit Review Section. Further information on success was derived from Division Annual report.



	Time to Prepare Proposals
	100% of announcements available 3 month in advance. Goal met

	Time to Decision
	72% of award decisions w/in 6 months. -  Goal met.

	Award Size
	$531,049 average award size - Goal met.

	Award Duration
	2.6 yr. award duration - Goal not met. However, a large no. of grants in REC, which EHR considers to be research are not included in this calculation. Also 12-month planning grants are included.

	Openness in System
	46% of grant to new PIs. Goal met.
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Directorate for Education and Human Resources

Evaluation Projects

FY 2001

On-Going
	Programs by Division
	Contractor/ Evaluator
	Objectives/Focus

	GK-12
	AIR
	to determine the effects of the program on graduate student participants and GK-12 schools

	GRT
	Westat/QRC
	to assess the long-term progress of trainees and

determine the impact of projects on higher education 



	IGERT
	Abt/QRC
	to provide information on program impact on trainees and on graduate programs



	ATE
	Western Michigan
	to determine program effectiveness indicators and measure program’s effectiveness



	CSEMS
	Temple Univ.
	to assess the p   to assess the impact of scholarships on computer science, engineering and mathematics students



	Preparing Future Faculty
	Abt/WestEd
	To determine the impact of the PFF program on the nature of graduate education and careers of recent gradute students



	LSC
	Horizon
	to assess the quality of LSC Professional Development Programs, the level of program implementation and program influence on teachers (Core update available at  www.horizon-research.com)



	CLT (2 studies)
	SRI/Abt/

WestEd
	to determine the impact of centers on teacher development and research; includes parallel quantitative and qualitative studies



	IMD Implementation Evaluation
	Abt/WestEd
	to explore the ways in which ESIE’s Implementation Centers are operating, the models they are exploring, and the impact they are having on the field of SMET education



	LSAMP
	Urban Institute
	to determine the effectiveness of the program on success and future plans of participants

	NSF/HHS Curriculum Supplement Study
	Abt/WestEd
	to assess the use and impact of curriculum supplements in a broad sample of U.S. classrooms

	Undergraduate Research- Opportunities
	SRI
	to assess the learning of undergraduate participants and  determine the effectiveness of various research opportunities




Completed Projects

	Programs by Division
	Contractor/ Evaluator
	Objectives/Focus

	GRF
	Abt/WestEd
	to assess the impact of Fellowships on successful  applicants

	IR
	SRI
	to assess outcomes of the IR program vs. outcomes for  comarable programs



	UFE 
	SRI
	to determine the effectiveness of faculty training on  classroom practices


APPENDIX

PROGRAMS OF THE DIRECTORATE  FOR EDUCATION

AND HUMAN RESOURCES (EHR)

Division of Graduate Education

Graduate Research Fellowships (GRF): Provides 3-year fellowships to outstanding graduate students in Science, mathematics and engineering.

Integrative Graduate Education and Research Training (IGERT): NSF-wide program supporting innovative multidisciplinary graduate education featuring collaborative research, multiple mentoring, etc.

Graduate Teaching Fellows in K-12 Education (GK-12): Supports graduate and advanced undergraduates who serve as content resources for K-12 teachers. NSF-NATO Postdoctoral Fellowships: Uses NATO funds to support NATO-country research fellows in US and US research fellows in other NATO countries.

Division of Undergraduate Education
Advanced Technological Education (ATE): Supports undergraduate and secondary curriculum and program improvement in technological education, with emphasis on two-​year colleges.

Collaboratives for Excellence in Teacher Preparation (CETP): Supports

collaborative efforts to educate K-12 science and mathematics teachers capable of inquiry-based teaching in accord with national standards.

Course, Curriculum, and Laboratory Improvement (CCLI): Supports projects in the title areas at all levels of SMET undergraduate education at all types of institutions in classroom, laboratory and field settings.

Computer Science, Engineering, and Mathematics Scholarships (CSEMS): Uses funds from Hl-B Visa fees for institutional grants to provide scholarships to students seeking associates, undergraduate and graduate degrees in the title fields.

National SMETE Digital Library (NSDL): Supports projects in all aspects of the development of a SMET digital library that will consist of a remotely-accessible rich collection of teaching and learning resources in a distributed, digital environment.

Division of Educational System Reform

Statewide Systemic Initiatives (SSI): Encourages improvements in K-12 science and mathematics education through comprehensive systemic changes in education systems of states, including adoption of standards-based curricula, vigorous teacher professional development, and alignment of all resources available for math and science education. 

Rural Systemic Initiatives (RSI): Supports systemic reform of mathematics and science education in rural areas with >30% of school-aged children living in poverty.

Urban Systemic Program (USP): Supports systemic reform efforts in K-12 science and mathematics in urban districts that serve a central city. Awardees must  

emonstrate the existence of an established infrastructure for math and science educational reform at the district level and offer a compelling plan for full implementation of standards-based curricula for all students.

Division of Research, Evaluation and Communication

Research on Learning and Education (ROLE): Supports, in a broad and integrated framework, learning-related research across a continuum from brain research as a foundation for understanding of human learning to research on SMET learning in complex educational systems.

Interagency Education Research Initiative (IERI): In cooperation with the Department of Education and NIH, supports educational research and models for its implementation in complex educational systems. Current focus is early learning of foundational skills and transition to increasingly complex science and mathematics learning.

Evaluation/Communication: Supports a variety of project monitoring and project/program evaluation activities, including third-party evaluations and data collection and analysis for projects supported by other EHR programs. Also supports efforts to improve evaluation tools and to build capacity in the evaluation field.

Division of Elementary, Secondary and Informal Education

Instructional Materials Development (IMD): Supports development, revision, and validation (pre-and field-testing) of research-based, standards-based curricula,

Instructional  modules and assessments designed to improve preK-12 classroom instruction in science, mathematics and technology.

Teacher Enhancement (TE): Provides professional development opportunities to broaden and deepen disciplinary and pedagogical knowledge of SMT teachers. Includes Local Systemic Change (LSC) projects aimed at district-wide reform of science and mathematics education, as well as development of infrastructure and materials for improved professional development. Expansion of program impact through educational technologies is supported also.

Centers for Teaching and Learning: Supports comprehensive centers focused on SMT teacher education and professional development, as well as development of SMT education specialists in curriculum development, assessment, evaluation, policy, administration, etc.

Informal Science Education: Supports opportunities for SMET learning for all citizens outside formal school settings through development of exhibits, media efforts and community-based activities.

Presidential Awards for Excellence in Mathematics and Science Teaching (PAEMST): On behalf of the White House, rewards career excellence of elementary and secondary science and mathematics teachers.

Experimental Program to Stimulate Competitive Research (EPSCoR)

EPSCoR works to improve the research competitiveness of academic SMET researchers in states that historically receive lesser amounts of Federal R&D funds. The principal mechanisms are Research Infrastructure Improvement Awards and co-funding of research proposals submitted to other NSF programs. An Outreach Initiative funds NSF staff visits to EPSCoR states.

Division of Human Resource Development (HRD)
Program for Persons with Disabilities (PPD): Supports efforts to improve access to and achievement in SMET education and research for persons with disabilities through development of more appropriate instructional materials and learning technologies, as well as increased availability of mentoring resources and broadened awareness of needs.

Program for Gender Equity (PGE):  Supports efforts to increase the number of women who participate fully in the S&T enterprise by changing factors that have discouraged the early, and continuing, interest in SMET for females, and by developing interest, knowledge, and involvement of girls and young women in these fields.

Centers of Research Excellence in Science and Technology (CREST): Upgrades the research capabilities in selected areas for the most productive minority institutions and supports minority PhD students in these centers, in order to increase SMET diversity.

Alliances for Graduate Education and the Professoriate (AGEP): Supports development and implementation of innovative models for recruiting, mentoring, and retaining minority students in SME doctoral programs and of effective strategies for identifying and supporting underrepresented minorities who want to pursue academic careers.  AGEP also supports research on barriers to successful transitions across academic levels and encourages institutional partnerships that facilitate transitions.

Louis Stokes Alliances for Minority Participation (LSAMP):  Supports collaborations in undergraduate SMET education among institutions with large minority enrollments, which undertake improvements in academic and social factors that affect retention and graduation rates in SMET disciplines. The program goal is to increase substantially the quality and quantity of minority students receiving SMET baccalaureate degrees. 

Historically Black Colleges and Universities Undergraduate Program (HBCU-UP): Enhances quality of undergraduate SMET programs at HBCU s through strategies such as course and curricular reform and enhancement, faculty professional development, research experiences for undergraduates, improved instrumentation, and student support.
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�   For example, the Systemic Initiative programs are guided by process and outcome indicators (drivers), which specify expected results from core project activities. 


2 ESR requires that awardees certify that the curriculum materials adopted are consistent with locally adopted standards and demonstrate improved student learning as a result of their use.  For the purpose of this report, curriculum implementation refers only to actual classroom use, excluding efforts such as planning or adopting a standards-based curriculum.  In addition data reflect only schools in which at least one-third of the teachers are utilizing such curricula. 


3 ESR focused on the impact of professional development on teachers and overall classroom practice as reflected in the use of hands-on, inquiry-based instruction and support for teachers in effective implementation. 





4 All of the systemic initiatives reported having at least one mathematics and one science assessment, both most commonly administered in the 8th grade.  Further, more than one-half of the initiatives reported that at least one mathematics and one science assessment was completely aligned with standards-based curricula and instruction.  





Ratings : S(successful); NS (not successful); NR (not rated by COV); DNA( did not apply); NR/S (not rated, examples of successful achievement cited.); NR/SL (not rated, successful in a limited context. All components of indicator not addressed.); NR/DNA ( not rated, did not apply)





�This was a bundled COV of three programs in the division of Educational System Reform: Comprehensive Partnerships for Mathematics and Science Achievement (CPMSA); Rural Systemic Initiaitve (RSI); Statewide Systemic Initiative (SSI).  





� The COV rated the programs successful in the aggregate on the three outcome goals. For most programs the individual indicators are not rated.  However, it is noted if the indicator does not apply to a program.  In some cases examples are provided which reflect successful programmatic activities for an indicator.


2  See above.


1 See 1 above.


2 See 2 above. 


2 See 2 above.


2 See 2 above.


1 See 1 above.


2 See 2 above.


2 See 2 above.


2  See 2 above.
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1991

1992

1993

1994

1995

Year



Cohort 1(11/91)

Cohort 7(11/97)

Cohort 3(11/93)



STEM ENROLLMENT for Individuals from Ethnic and Minority Groups that are Underrepresented in the STEM Workforce

Number

The Louis Stokes Alliances for Minority Participation Program

1996

1997

Cohort 4(11/94)

Cohort 5(11/95)

Cohort 6(11/96)

{35,670}

{64,200}

{83,867}

{114,976}

{148,086}

{170,729}

{182,368}

1998

{179,565}

Cohort 2(11/92)

1999

{187,286}

Cohort 8 (11/98)

2000

{197,272}
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12,644
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4,665
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22,510
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1990

1991

1992

1993

1994

1995

Year



Cohort 1(11/91)

Cohort 2(11/92)

Cohort 3(11/93)



STEM Minority BS DEGREE Production 

Number

The Louis Stokes Alliances for Minority 

Participation Program

1996

1997

Cohort 4(11/94)

Cohort 5(11/95)

Cohort 6(11/96)

{3,914}

{7,256}

{9,926}

{10,714}

{12,563}

{14,314}

{16,750}

{18,546}

1998

{20,538}

Cohort 7(11/97)

1999

{20,567}

Cohort 8 (11/98)

2000

{21,344}
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