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INTRODUCTION

Committees of Visitors (COVs) to review three Educational System Reform programs, Comprehensive Partnerships for Mathematics and Science Achievement (CPMSA), Rural Systemic Initiatives (RSI), and Statewide Systemic Initiatives (SSI), met concurrently in Arlington, Virginia at NSF headquarters on February 26–28, 2001. This concurrent meeting of the three COVs enabled the committees to discuss the outcomes of the combined set of systemic initiative programs in addition to reviewing each program individually. 

The CPMSA program provided support to school districts to develop systemic approaches to increase the number of students enrolling in and successfully completing precollege courses that prepared them to pursue undergraduate programs in science, mathematics, and engineering. Although CPMSA addressed K-12, the program focused more heavily on grades 6-12 in high-poverty school districts that serviced approximately 20,000 students, but has included districts ranging in size from fewer than 5000 to over 100,000 students. In 1997, there were 23 CPMSA sites.

The CPMSA program was transitioned from the Division of Human Resource Development (HRD) to ESR in 1998, and currently is not accepting any new proposals.  Previous recipients are still receiving funding and have been requested to make every effort to compete effectively for Urban Systemic Program (USP) awards. (The USP was introduced in 1999.)
The RSI program seeks to improve science, mathematics and technology education in rural, economically disadvantaged regions of the nation. It provides two basic awards: a one-year developmental award and a five-year implementation award. For the period FY 98 – FY 00, there were 15 developmental cooperative agreements and 20 implementation awards, including renewal (Phase II) projects.

The effects of EHRs systemic reform strategy as represented by the combination of these three programs are described below. Subsequent sections address the integrity and efficiency of the programs' processes and management, and outputs and outcomes of these programs categorized according to NSF's GPRA goals. COV reports for each program follow.

Outcomes of the combination of programs

The CPMSA, RSI, and SSI programs together represent a substantial investment in systemic reform. The COV found that this combination of programs, which addressed state, region, and school district science, mathematics, engineering, and technology (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. STEM 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 ESR 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 focussed 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. (See the individual COV reports for specific information on resources leveraged by these programs.) 

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 (See p. 15 and the SSI COV report), the importance of addressing this problem is firmly established.

A.
INTEGRITY AND EFFICIENCY OF THE PROGRAM’S PROCESSES & MANAGEMENT

1.       Effectiveness of  the program’s use of merit review procedures:

a.   Overall design, including appropriateness of review mechanism (panels, ad hoc reviews, site visits)

The review mechanisms for all three programs were appropriate. They included review panels, written responses to review panel concerns, follow-up conference calls, site visits and reverse site visits. 

In particular, the SSI COV noted that panel reviews and site visits provided much more information in the decision-making process than mail-in reviews and recommended that panel reviews and site visits remain a consistent part of the review process.

b.   Effectiveness of program’s review process

The review processes of all three programs were effective. Reviewers' assessments, including concerns and recommendations, were well documented in the program jackets and used as the basis for decisions and further communication with projects. The review processes for all programs were characterized by detailed communications among program officers and principal investigators.

One concern was raised regarding a funding decision. For the May 11-12, 2000 panel review of the USP solicitation and the decisions as to which groups to fund
, the CPMSA COV noted two proposals were reviewed and given essentially the same point rating.  One of these was funded and one was declined.  No documentation was available in the jackets as to how this decision was made. While the individual panelist gave ratings, and there was a Panel summary, there were no recommendations regarding funding.    We would strongly recommend that in cases of this nature the Panel make a specific recommendation and that written correspondence between the program officers designated to complete Form 7s be included in the jacket.

c.      Efficiency; time to decision

Overall, program management was efficient, with a time-to-decision of less than 6 months for the majority of proposals. Both the CPMSA and RSI noted that decisions on a small number of proposals took more than 6 months. For the CPMSA, out of the 54 proposals processed in FY 1998–2000, four were processed in 6-9 months, two required 9-12 months, and one required more than 12 months. These delays were the result of the transition of CPMSA from HRD to ESR. The COV noted that although the transition to ESR appears to have been generally smooth and effective, with timely decisions, the noted delays resulting from the transition should be avoided in the future if at all possible.

Many RSI projects required three submissions to be recommended for funding. The review process often would require budget modification and in some cases a site visit. As a consequence of this process, the time to funding is longer than for a discipline-focused grant and for other ESR projects.

It should be noted that ESR has already taken steps to increase the timeliness of awards. With the 2001 RFP, proposal submission dates for current ESR programs submission dates were changed to allow more time for the review process and to ensure that funding would be available to new projects at the start of the following academic year.

d.      Completeness of documentation making recommendations

The completeness of the documentation for all three programs was very good. The Form 7s with supporting documentation from reviewers and with responses to reviewers’ concerns from project PIs appeared complete and in order in nearly all program jackets. Letters, program notes, copies of e-mail correspondence, extensive analysis of the review process and comments of four to eight pages were not unusual. 

e.      Consistency with priorities and criteria stated in the program’s solicitations, announcements, and guidelines.

Decisions for all three programs appeared to be made both well within the guidelines and the spirit of the programs' priorities.

In particular, the transition of the CPMSA from the HRD to ESR and from CPMSA to USP appears to have been handled smoothly. Review procedures for CPMSAs applying under the USP demonstrated appropriate attention to the criteria of both programs. CPMSA leaders and staff seem to have been well informed of differences between the two divisions (HRD and ESR) and between the two programs (CPMSA and USP) in preparation of their USP proposals.

2.      The program’s use of the NSF Merit Review Criteria (intellectual merit and broader impacts):

All three COVs determined that their programs achieved the two performance goals:

a. Performance Goal: Implementation of Merit Review Criteria by Reviewers 

b. Performance Goal: Implementation of Merit Review Criteria by Program Officers 

In all cases examined (100%), the COVs determined that reviewers addressed the generic intellectual merit of the proposed project. In addition, most reviewers explicitly addressed the broader implications of the proposals (all for CPMSA and SSI; about one-third for RSI), with others implicitly addressing broader implications. All reviewers adhered to the goals of the specific ESR program.

All of the program officers adequately addressed both intellectual merit and broader impacts in their decisions. All three COVs felt the review process was thorough and that comprehensive responses had been given to deficiencies identified by reviewers.

The SSI and CPMSA noted two features that could improve the review process for all programs in the future.

The SSI COV noted that over the years of the SSIs existence, the program experienced some degree of “criteria creep”.  By the final cohort the program’s criteria were extremely complex, with a noticeable increase in the elements to which the proposers were responsible. For example, SSI documentation referred to criteria that included drivers, cross-cutting themes, in addition to merit review criteria. Such burgeoning criteria can fail to clearly communicate the essentials of the program. It was the sense of the SSI COV that this condition is a natural outgrowth of attempting to manage and improve complex programmatic efforts.  The COV suggests that NSF and other programs like this be mindful of criteria creep” and adopt an active strategy of “review, prune, and evolve”. This is particularly important for NSF's EHR programs, which, by definition, are complex programs with multiple criteria. 

The CPSMA COV noted that the format of reviewers’ comments and summaries varied considerably from one reviewer to another. Of 28 reviews (of 5 proposals), 11 reviews addressed the two generic merit review criteria directly and separately. The other 17 addressed the two generic merit review criteria indirectly within a discussion of strengths and weaknesses of the proposal or within a general commentary on the proposal. Since many reviews are provided in a “strengths and weaknesses” format, it would be appropriate to have strengths and weaknesses related to the two generic merit review criteria addressed specifically in each review. A clearly specified common format that explicitly included all the review criteria would be helpful.

3.      Reviewer selection

All three COVs found that their programs met the review selection criteria:

a.      Use of adequate number for balanced review;

b.      Use of reviewers having appropriate expertise/qualifications; 

c.      Use of reviewers reflecting balance among characteristics such as geography, type of institution, and underrepresented groups;

d. As appropriate, recognition and resolution of conflicts of interest by NSF staff and adequacy of documentation justifying actions taken. 
In particular, each ESR program included reviewers with knowledge and expertise related to the particular program. For example, the RSI panels included individuals with knowledge of the particular rural areas under review. The SSI panels included state and local educators and academics with interest and experience in systemic reform. And the CPMSA panels included professionals from K-12 education, higher education, and education research and evaluation.

The COVs also noted that the review panels and site visit teams reflected appropriate diversity with respect to gender, race/ethnicity, and geographic location. The ESR staff is to be commended for the care taken to find appropriate reviewers to assess these complex proposals.

Finally, in all cases the COVs found that potential conflicts of interest were adequately addressed.

4.      Resulting portfolio of awards:

The individual COVs provide specific information about the portfolios of each program with respect to these criteria:

a)      Overall quality of science/engineering;

b)      Appropriateness of award scope, size, and duration;

c)      Effective identification of and support for emerging opportunities;

d)      Appropriate attention to maintaining openness in the system, for example, through the support of new investigators;

e)      Evidence that proposers have addressed the integration of research and education in proposals;

f)        Evidence of increased numbers of applications from underrepresented groups;

g)      Balance of projects characterized as 

         High-risk

         Multidisciplinary

         Innovative

Looking across programs, the overall portfolio is notable in that it addresses systemic reform at various levels (state, regional, and district) and for various populations. In particular, the ESR programs have targeted at risk populations in both the RSI and CPMSA programs. In addition, all the awards are multidisciplinary, in that they address both mathematics and science instruction K-12. The entire portfolio is characterized as high-risk, given the nature of the work. All projects are operating in complex systems, whether they are states, districts, or rural regions. The COVs noted that the risk is mitigated by close monitoring of the projects by the program staff and the cooperative agreement format of the awards. 

The ESR programs have been responsive to emerging opportunities. The RSI program has expanded its original program to now include a one-year developmental award in addition to a five-year implementation award. A more specific example is the configuration of the collaborative High Plains RSI into a separately funded Tribal College RSI. As the RSI COV noted, "By reallocating resources amongst the tribal colleges, the RSI program has increased support to the rural systemic infrastructure serving Native American populations in the high plains." (p. 5) Similarly, the CPMSA program has now transitioned into the USP program. "This involves an expansion of the aim and a transition to a wider scope of systemic change which, because it is more comprehensive and uniform, creates more opportunities for success for a larger number of students.

There were differences in the COVs determination of whether programs address the integration of research and education in their proposals. This difference was partially due to the different interpretation of this indicator by the three COVs. The CPMSA COV felt research was integrated into all projects, interpreting this indicator as meaning integrating research on teaching and learning into their programs. The other two COVs noted that integrating research and evaluation was a goal that was probably beyond the mission of these projects at this time, since they were just beginning to work in the complex arena of systemic reform. The RSI COV also noted that the RSI's use of advanced technology, such as the Internet and wireless communications to leverage existing educational resources, could be considered integration of research and education. These differences in interpretation of this question suggest that integration of research and education is an area that merits further attention.

B.  RESULTS:  OUTPUTS AND OUTCOMES OF NSF INVESTMENTS

5.      PEOPLE Strategic Outcome Goal: Development of a diverse, internationally-competitive and globally-engaged workforce of scientists, engineers, and well-prepared citizens.

FY 2001 Performance Goal: The program is successful when, in the aggregate, results reported in the period demonstrate significant achievement in one or more of the following indicators:

a.      Improved mathematics, science, and technology skills for U.S. students at the K-12 level;
b.      Improved mathematics, science, and technology skills for  citizens of all ages, so that they can be competitive in a technological society;
c.      A science and technology and instructional workforce that reflects America's diversity;
d.      Globally engaged science and engineering professionals who are among the best in the world; and
e.      A public that is provided access to the processes and benefits of science and engineering research and education.
FY 2001 Performance Rating: Successful
Overall, the three ESR programs were successful in meeting the People goal, with significant achievement in Indicator (a): Improved mathematics, science, and technology skills for U.S. students at the K-12 level; and Indicator (c): A science and technology and instructional workforce that reflects America's diversity.
 All the COVs concluded that their specific ESR program had made significant contributions to improve the teaching and learning of mathematics and science in the United States. All noted substantial use of standards-based instructional materials, participation in professional development activities, and increased student achievement. 

 

In addition, as discussed at the beginning of this report, the ESR programs together, have had substantial impact on the teaching and learning of mathematics and science in the United States beyond specific ESR project sites in that:

 

         The notion of systemic reform now permeates STEM education;

         Improvement of mathematics and science education is now a priority issue for K-12 education; and

         Serving all students, including those from groups traditionally underrepresented in STEM jobs and careers, is now a national mandate.

 

The July 2000 Core Data Elements Summary Report (CDE) provides specific, quantitative information regarding the impact of the combined ESR programs and each individual program.

 

Student achievement. CDE indicates that 81.4% of schools participating for 3 years or more in systemic activities met the GPRA goal for student achievement in mathematics (an increase on a mathematics assessment over the past three years), and 86.1 percent of schools met the similar GPRA goal for student achievement in science.

 

These increases varied across programs:

         The SSI projects reported that 75.1% of their schools met the mathematics goal and 83.6% met the science goal;

         The USI/CPMSA projects reported that 84.7% of their schools met the mathematics goal and 87.5% met the science goal; and

         The RSI projects reported that 56.6% of their schools met the mathematics goal and 52.5% met the science goal.

The differences between achievement of students in the SSI and USI/CPMSA programs and the RSI programs are to be expected, given the different length of time these programs have been operating and the unique challenges of the RSIs. As the RSI COV stated, 

“Except for Cohort I, the RSI have not been in effect long enough for program-wide evidence of substantial student achievement gains to materialize. The RSI program has made significant progress in building the capacity and infrastructure of rural districts to understand, initiate and sustain mathematics and science reform. This action should result in increased student achievement. Given the initial state of RSI districts—poor rural districts with few resources to initiate and support reform efforts or to provide challenging educational opportunities to students—the focus on building infrastructure and capacity is the appropriate starting point for reform efforts. 

In this area, 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 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.”

The program specific COVs describe considerable additional evidence of student achievement gains. For example, the CPMSA COV found that  “the vast majority of the USI/CPMSA programs has shown significant increases in the number of students participating and succeeding in gatekeeper courses.  In mathematics over the period 1993-1998 the average annual increase for students enrolling in these courses is about 9% and the annual increase of successful mathematics completions during this time was about 7%. In science during the same period enrollment increased about 7% annually and completions increased by 8% annually, which is excellent.” The COV went on to note that “In mathematics and science the USI/CPMSA schools increased student achievement at all levels by around 85% in the past 3 years.”

The SSI COV found that “Evidence indicates that the SSIs impacted student achievement.  Of particular note [were] the achievement gains made in the Puerto Rico SSI, the Louisiana SSI, and the Massachusetts SSI.” The ESR 2000 and 2001 Annual Reports highlights the achievement gains of these SSIs. For example, in the Massachusetts SSI:

“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, of which over 71% achieved a score of 3 or better on the exam.  The Calculus enrollment (both AB and BC) has received the more robust raises with more than a 50% increase in the African American population and a third in the Hispanic population.  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 SSI COV concluded, “In general, improved student achievement on a [state] selected battery of tests was evidenced in all SSIs.”  

The RSI COV reviewed in depth five RSI projects that had been in effect for three of more years (Alaska RSI, Appalachian RSI, Delta RSI, Tribal Colleges RSI, Navajo Nation RSI). They concluded that 

“Some evidence of improvement in mathematics and science achievement is beginning to emerge from these RSI projects. For example, the SAT9 test scores of Arkansas students in schools in which the Delta RSI has worked intensely have increased substantially compared to those in other Delta districts and the state overall (DRSI 2000 Annual Report). Similarly, 94% of the Appalachia RSI (ARSI) “Catalyst Schools” are showing improvements in state assessment results relative to comparison schools in non-participating districts (ARSI 2000 Annual Report). And the Alaska RSI (AKRSI) reported increases in college enrollment (from 36 students in 1994 to 70 students in 1998) by Alaskan Native students from AKRSI districts.”
The SSI COV noted an important issue with respect to student achievement results that applies to all ESR programs-- that it is difficult, if not impossible, to directly attribute increases in student achievement to funded ESR efforts. The COV states; “This is in part due to the fact that large-scale changes in achievement take a reasonably long time to attain.  But perhaps more important, the methodological tools do not exist in the states to carry out the sorts of research necessary to show direct attribution from program activity to student learning. The state of the art in research is behind the implementation activities and the states largely do not have the capacity to invent these tools themselves. The Committee might further add that these questions of intelligent direct attribution from program to achievement are only now emerging as serious subjects in research. The COV feels, therefore, that NSF is in a unique position to make a significant contribution to the field. It should make as a funding priority the development of techniques that can be shared with practitioners at the state and other levels, that make this sort of attribution easier to trace given the realities of state level organizations.” 

Curriculum Implementation. CDE indicates that 83.2% of schools participating for 3 years or more in systemic activities met the GPRA goal for mathematics curriculum implementation (at least one-third of the school’s faculty who taught mathematics had implemented a standards-based curriculum) and 80.9% met the GPRA goal for science curriculum implementation.

 

Again, implementation varied across programs as might be expected due to variation in length of program and entry level of participating schools with respect to curriculum implementation:

         The SSI projects reported that 86.3% of their schools met the mathematics goal and 82.0% met the science goal;

         The USI/CPMSA projects reported that 88.8% of their schools met the mathematics goal and 88.0% met the science goal; and

         The RSI projects reported that 44.4% of their schools met the mathematics goal and 44.4% met the science goal.

 

In particular, the RSI COV highlights the additional challenges facing poor rural communities in implementing standards-based programs.

“The RSI have been particularly effective in the area of standards and curricula. All RSI have increased awareness of national mathematics and science standards; most have played key roles in state and district standards development. For example, the Alaska RSI (AKRSI) was responsible for the development of state science as well as mathematics standards as well as providing professional development about these standards. (Initially, the state department intended to create only mathematics standards.) RSI have also made districts aware of standards-based instructional materials, with varying levels of district implementation. Most notably, RSI working with indigenous populations (AKRSI, Navajo Nation RSI) have developed culturally sensitive instructional materials that integrate the knowledge base of indigenous peoples with western science.”
Professional development. Finally, all the COVs noted the substantial contribution of the ESR programs to the People goal through their comprehensive professional development efforts for teachers and administrators. 

The CDE report indicates that 95.3% of schools participating for 3 years or more in systemic activities met the GPRA goal for mathematics professional development (at least one-third of the school’s faculty who taught mathematics had participated in an initiative-sponsored professional development program) and 92.5% met the GPRA goal for science professional development.

 

All three ESR programs had high levels of participation in professional development activities:

         The SSI projects reported that 96.5% of their schools met the mathematics goal and 94.4% met the science goal;

         The USI/CPMSA projects reported that 95.9% of their schools met the mathematics goal and 92.5% met the science goal; and

         The RSI projects reported that 87.3% of their schools met the mathematics goal and 83.9% met the science goal.

 

In addition, across the three programs almost 48,000 teachers received intensive professional development, i.e., 60 or more hours during the 1998-1999 school year. 

All of the COVs noted the ESR programs did not directly contribute to the remaining People goal indicators:
d.
Globally engaged science and engineering professionals who are among the best in the world; and
e.
A public that is provided access to the processes and benefits of science and engineering research and education.
Even though the ESR programs indirectly address these indicators through activities like parent outreach programs, the major emphasis and outcomes measures of the ESR programs concern indicators a and c. Thus, indicators d and e were considered to be “not applicable”.

6.      IDEAS Strategic Outcome Goal: Enabling discovery across the frontier of science and engineering, connected to learning, innovation and service to society.

FY 2001 Performance Goal: The program is successful when, in the aggregate, results reported in the period demonstrate significant achievement in one or more of the following indicators: 

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

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

c.      Partnerships connecting discovery to innovation, learning, and societal advancement; and

d.      Research and education processes that are synergistic.

FY 2001 Performance Rating: Not Applicable

All the COVs noted that the Ideas Goal was not a priority of their ESR program, considering the goal indicators.

However, all the COVs noted that the ESR programs have had substantial success in generating productive partnerships and leveraging other resources to support their work, which could be considered to be related to indicator c. 

The CPMSA COV noted that “a key element to the success of the CPMSA investment is geared toward the partnerships which have been established.” (p. 9) 

“Through partnerships with higher education and business and industry, both teachers and students are exposed to shared research activities.  In particular, some sites reported on science fair presentations by students resulting from research done with faculty.  At one site, students had the opportunity to participate in the Young Scholars Modern Mathematics Program at California State University.  In addition to course work, students were exposed to high-end mathematical modeling software.” (p. 10)
The RSI COV stated that “Perhaps the most striking illustration of RSI influence is the degree to which they have been able to leverage statewide resources. RSI reviewed have leveraged federal (e.g., Title 1, Eisenhower, Goals 2000, Perkins, School to Career) and state funds and private funds, to support their work. Some RSI have also leveraged additional district funds; however, in some RSI, many districts are almost totally state or federally funded.” (p. 8)

The RSI COV sites the Appalachian RSI as an example of resource convergence. 

“Local Title I, Title II, professional development, and Goals 2000 funds have been applied to ARSI mathematics and science program improvement efforts. In addition, ARSI has been successful in collaborating with regional agencies and has leveraged an additional 3.4 million in resources into the region.  Further verification of the value of the ARSI model to participating districts is the fact that 6 ARSI districts have placed teacher partners in additional schools using local district funds in excess of $150,000 during the 1999-2000 school year alone.” (p. 8)

The SSI COV noted that “Partnerships (indicator c), however, represent an overall strategy utilized by all the SSIs to accomplish their goals.  ESR FY 2000 Annual Report documents a significant number of SSI partnerships, including community-based organizations, business, industry, and the higher education institutions.  Indeed, a number of these partnerships are quite novel.” (p. 8) However, the SSI COV went on to again note the challenge of direct attribution, acknowledging that “it is difficult from the documents to ascertain what direct impact these partnerships might have had on the ultimate goals of the program.” 
7.      TOOLS Strategic Outcome Goal: Providing broadly accessible, state-of-the-art information-bases and shared research and education tools.

FY 2001 Performance Goal: The program is successful when, in the aggregate, as a result of its investments, results reported in the period demonstrate significant progress in achieving one or more of the following indicators:

a.      Shared use platforms, facilities, instruments, and databases that enable discovery;

b.      Shared use platforms, facilities, instruments, and databases that enhance the productivity and effectiveness of the science and engineering workforce;

c.      Networking and connectivity that takes full advantage of the Internet and makes STEM information available to all citizens; and

d.      Information and policy analyses that contribute to the effective use of science and engineering resources.

FY 2001 Performance Rating: Not Applicable
The Tools goal is also not a primary goal of the ESR programs, given its indicators.

However, each of the COVs noted that their program contributed to, or had the potential to contribute to this goal. This goal was also identified as one area of productive future NSF investment.

The SSI COV felt that “several by-products of the SSI effort, including professional development, NISE, and CCSSO reports are impressive and useful instruments to organizations as they work towards the implementation of systemic reform.  For the amount of extra investment, these are valuable by-products that NSF should be applauded for supporting.  Nevertheless, to recoup the full value of the investment, a concerted dissemination effort of these materials to the field is necessary.” (p. 8)

The CMPSA and RSI COVs both cited the importance of efforts to build state-of-the-art data bases and electronic networks. They note, however, that use of such tools is uneven, and that their respective programs need to consider the ways that new technologies can enhance program productivity and effectiveness.

8.      Areas of Emphasis

The ESR programs directly address the Strategic Outcome: People, K-12 Systemic Activities. The specifics of the ESR contribution have already been discussed extensively in the section on the People Goal, and will not be repeated here. The COVs highlighted several aspects of the three ESR programs, however, that suggest that the likelihood of strong performance in the future is high.

First, the RSI COV sites the development of infrastructure and building leadership capacity as key elements needed to lead and sustain systemic reform. They also note that the RSI Program has explicitly addressed the needs of Native Americans, through the reconfiguration of the High Plains RSI into several individually funded RSI Tribal Colleges, and the spin-off of the Navajo Nations RSI from the UCAN RSI. This sensitivity to specific needs and willingness to reallocate resources increases the likelihood of success with these populations. It also indicates that the RSI program is likely to broadening participation in STEM.

Similarly, the CPMSA program is transitioning to the Urban Systemic Program (USP). The COV noted that this transition is going very well, with CPMSA activities having significantly assisted the sites in building the infrastructure needed to achieve USP support, including implementation of standards-based curricula and instructional materials and development of research-based professional development programs. 

The SSI COV found ample evidence that the SSI created “extraordinary activity in terms of very large statewide professional development efforts” and statewide curricular standards focused on more ambitious teaching and learning for children. In particular, the COV found evidence that infrastructures were created in state-level organizations to support this teaching and learning as well. The presence of such an infrastructure increases the likelihood that gains in student achievement will continue to be made.

The COVs noted that the ESR programs did not have Ideas and Tools as priority strategic outcomes, other than as commended on above.

9.  Program areas that the COV believes need improvement.

Overall, the COVs found the ESR programs to have demonstrated success in improving the quality of the nation’s scientific and technological workforce. In addition, these complex programs are well administered. Work in the following areas would further enhance the effectiveness of ESR programs.

 

ESR Program Officers should meet on a regular basis to address common issues across the three programs. In addition, such meetings might be enhanced by the inclusion of staff from related systemic initiatives such as the Local System Change Program. Also, there is a need for increased staffing, especially in the RSI program, to meet the current and projected administrative needs.

 

Assessment and Evaluation are areas that merit particular attention. First, all ESR project evaluation plans should include student outcomes. Further, special attention should be paid to the choice of assessment tools and how those tools are used to mine meaningful data. Assessment and evaluation data must be supported within a statistical framework. The evaluation information gathered in this way serves as a valuable feedback loop to principal investigators. It provides them with a good measure of the effectiveness of initial program efforts and subsequent program modifications. The evaluation information is also useful to the ESR program director and program officers, and to other ESR programs as a dissemination tool.

In particular, the COVs noted the importance of gathering longitudinal data on student performance, including information on university performance of graduates from ESR project schools.

 

Quality evaluation should be the joint responsibility of individual projects and NSF, not an additional burden placed on individual projects. If individual projects do not have the technical resources to engage in an evaluation program like that described above, then technical assistance should be provided through other sources. A possible model can be found within the Local Systemic Change Program's use of Horizon Research, Inc. to augment individual project evaluation efforts.

 

In addition, the COVs noted the importance of comprehensive evaluation and analysis across CPMSA, RSI, and SSI projects so that the experiences of these projects can inform states, regions and school districts, including those which do not have NSF funding, as they engage in systemic reform efforts. 

 

The SSI COV also suggested that NSF examine the interaction of multiple systemic reform efforts at different levels. The SSI COV noted that "where an SSI co-existed with one or more USIs, ambiguity of roles resulted both within the state and at NSF." (p. 40) These situations provide an opportunity to analyze the interactions of state and local governance structures and the most strategic policy roles for each. The SSI COV further suggested that NSF consider mounting "statewide interventions sharply focused on teacher education and building better data-driven systems to support the construction of standards-based curricula." (p. 40) 

 

Communication across projects is another area that should be enhanced. Currently, there are some opportunities for communication across projects, e.g., one or two project director’s meetings annually, and some project directors also talk on an ad hoc basis through e-mail and telephone. A dedicated list-serve or web site might also be appropriate to supplement networking activity and thereby lead to further leveraging of resources. A possible model is LSC-Net.
10. Comment as appropriate on the program’s performance in meeting program-specific goals and objectives (non-GPRA outcomes). 

As noted previously, the ESR programs are making substantial progress in meeting their program goals. In addition to the GPRA goals, programs have significantly influenced district and state policies (e.g., graduation requirements, establishing mathematics and science standards, increasing the number of students who take and pass mathematics and science courses) that affect mathematics and science programs.

The COVs also noted two challenges that merit special attention in subsequent ESR work: attribution and the racial achievement gap.

The first is that of attribution, i.e., linking changes in student achievement to ESR program efforts. The complexity of the ESR projects and the limited capacity of state and local agencies to do highly technical analyses make it difficult to attribute changes in achievement and practice to ESR investment. Consequently, NSF should invest in the developing, packaging and dissemination of the tools necessary to do attribution analysis for ESR projects.

Finally, the COVs noted that, in spite of overall gains in achievement for students in various ethnic/racial groups, an achievement gap still remains between students from traditionally underrepresented groups and white students. Although the gap decreased in a number of projects, the gap was not eliminated in any of the projects. Although all ESR projects now require projects to collect and disaggregate achievement data, it is not clear that all projects have the tools to rapidly analyze achievement data and link it to programmatic action. Thus, it is suggested that NSF focus as a priority more of its effort and resources on more fully understanding how state, regional, and district level actions can make progress on closing the achievement gap. 

11.  NSF would appreciate your feedback on the COV review process, format and core questions.

The ESR management and program staff are to be commended for their excellent job in preparing materials and assisting the COVs as they did their work. Overall, the COV process was effective, and the core questions were good. However, including GPRA review in the COV process, plus meeting to discuss findings across programs, created time pressures for the COVs. A contributing factor is the complexity of the ESR programs, which meant time was needed for all COV members to become familiar with the particular ESR program they were reviewing. One suggestion is to identify COV members early enough to enable them to attend one day of a program PI meeting prior to the COV meeting to become more familiar with the program and key program issues.

Also, a longitudinal data base of specific information would enhance the COV review and help the COV address GPRA outcomes. (See the CMPSA COV for more specific discussion of this issue.)
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INTRODUCTION

The Committee of Visitors (COV) for the Statewide Systemic Initiatives (SSI) Program of the Directorate for Education and Human Resources (EHR) of the National Science Foundation (NSF) met in Arlington, Virginia at the Foundation’s headquarters on February 26-28, 2001.  NSF requires “every program that awards grants or cooperative agreements to be reviewed by a COV of intervals of no more than three years” by a COV “comprised of qualified external experts”.  The SSI program was last reviewed in July of 1997.  

This COV, together with several other Educational System Reform (ESR) COV teams, began its meeting with briefings by EHR Interim Assistant Director, Judith Sunley, and ESR Director, Costello L. Brown.  After reviewing the charges to the COV, members of the EHR-ESR staff provided additional information to the COV teams.  

Julio E. Lopez-Ferrao, Program Officer for the SSI, then briefed the SSI-COV team.  It should be noted that the COV members received materials several weeks prior to this meeting and had an opportunity to read them in preparation for the meeting.  The materials included an earlier COV report and various other documents; for example, contractors’ evaluations of SSI progress.
In 1996, EHR initiated a competitive process through which further support has been provided to a total of eight states to date. The SSI is no longer making active awards.  Therefore, the COV hopes that its report analysis, in particular, and the experience of the SSI, in general, will be of assistance to NSF in considering its future role in the states with respect to systemic reform efforts.
A.
INTEGRITY AND EFFICIENCY OF THE PROGRAM’S PROCESSES & MANAGEMENT

Based on the COV’s study of proposal actions completed within the past three fiscal years, please provide comments on each of the following aspects of the program’s review processes and management.  COVs are encouraged to provide comments for each program being reviewed.  Constructive comments indicating areas for improvement are encouraged.  

4.       Effectiveness of the program’s use of merit review procedures:

a.   Overall design, including appropriateness of review mechanism (panels, ad hoc reviews, site visits);

b.   Effectiveness of program’s review process;

c.      Efficiency; time to decision;

d.       Completeness of documentation making recommendations;

e.        Consistency with priorities and criteria stated in the program’s solicitations, announcements, and guidelines.

Comments:

a.      The COV found, overall, a well-managed program that had a great deal of evidence of local impact.  The COV felt that in the states that received SSI awards, there was clear evidence of broad-based curricular, professional development, and standards activity.  For example, in each of the SSIs there was sustained and ongoing professional development experiences being provided.  The 1999 and 2000 ESR annual reports provide specificity for this discussion.  The COV found clear evidence in each of the SSI jackets (e.g., Vermont, New Jersey, South Carolina, Connecticut, Louisiana, etc.) to verify the reports; therefore, details are not being repeated.

In general, the Committee felt that the SSI, at its initiation, was a risky and experimental enterprise that has subsequently proven to be well worth the investment, because of clear evidence of systemic progress in each of the SSI states.  Included are the by-products of SSI activities, such as the educational research that took place in the SSIs, the impact of SSI work on non-SSI states, and even activities that impacted the broader educational infrastructure within a state.  

         The Texas SSI is, perhaps, the exemplar of how the SSI effort was able to impact the broader educational infrastructure with the development of the state standards. 
b.      The COV felt that the SSI program was a well-designed and well-implemented program.  For instance, NSF and the SSIs formed partnerships where each of the states could share successes and even failures through communication activities, such as conferences, electronic means; and projects, such as the recent partnership with TERC to promote networking among states.  However, when COV members considered review mechanisms, it was clear from the jackets that panel reviews and site visits provided much more information in the decision-making process than mail reviews.  COV members, therefore, thought that in future efforts of this sort, panel reviews and site visits must remain a consistent part of the evaluation process for applications of this degree of complexity.

c.      The COV noted that there were numerous time delays from application to award.  Documentation provided indicated frustration with the length of time to award.  As the program aged, this issue decreased in frequency resulting in more satisfactory relationships between the initiatives and NSF.

d.      The completeness of documentation varied from jacket to jacket.  It should be noted that as the program evolved, the completeness of documentation increased significantly providing the COV with a comprehensive picture of SSI activities.  The COV in general felt that the current program’s management made decisions in a timely and effective manner and the documentation of all jackets reviewed, save one, was by and large, exemplary.  Very precise details were available in each jacket producing a “story” of SSI activities for each state that the COV could easily follow.  The COV views the one exception of the jacket noted above as an anomaly.

e.      All decisions appeared to be made both well within the guidelines and the spirit of program’s priorities.

5.      The program’s use of the NSF Merit Review Criteria (intellectual merit and broader impacts):

a.       1) Did reviewers adequately address the intellectual merit criterion in their reviews?

2) Did reviewers adequately address the broader impacts criterion in their reviews?

b.      1) Did program officers adequately address the intellectual merit criterion in their decisions?

2) Did program officers adequately address the broader impacts criterion in their decisions?

c. Performance Goal: Implementation of Merit Review Criteria by Reviewers 

NSF performance in implementation of the merit review criteria is successful when reviewers address the elements of both generic review criteria.  Did reviewers adequately address the elements of both generic review criteria?
Comments:

The COV noted that reviewers’ assessments in the jackets showed a consistent application of the spirit of NSF’s review criteria for the SSI.  The Committee also feels that program directors’ comments in the jackets reflect a consistent adherence to the essence of SSI’s merit review criteria.  The Committee viewed the program officers’ attention to detail and thoroughness is especially noteworthy.  However, the COV feels that over the years of SSI’s existence, the program experienced some degree of “criteria creep”.  By the final cohort, the program’s criteria were extremely complex.  The growth in mission led to a Christmas-tree-effect criteria with a noticeable increase in the elements to which the proposers were responsible.  For example, SSI documentation referred to criteria that included drivers, cross-cutting themes, and merit review criteria.  The COV believed that burgeoning criteria can fail to clearly communicate the essentials of the program.  It was the sense of the COV that this condition is a natural outgrowth of attempting to manage and improve complex programmatic efforts.  It is suggested that NSF and other programs like this be mindful of “criteria creep” and adopt an active strategy of “review, prune, and evolve” to help keep it and the initiatives focussed on the most important elements of success.
d. Performance Goal: Implementation of Merit Review Criteria by Program Officers: NSF performance in implementation of the merit review criteria is successful when program officers address the elements of both generic review criteria.  Did program officers adequately address the elements of both generic review criteria? 
Comments:

The COV found evidence that program officers used appropriately both generic review criteria in the evaluation process.

e. Discuss any concerns the COV has with respect to NSF’s merit review system. 
The COV should keep track of the percentage of reviewers and program officers who address the merit review criterion regarding the broader impacts of the proposed activity.

Comments:

The COV does not have any concerns with respect to the SSI use of NSF’s merit review system.

3.   Reviewer selection:

e.      Use of adequate number for balanced review;

f.        Use of reviewers having appropriate expertise/qualifications; 

g.      Use of reviewers reflecting balance among characteristics such as geography, type of institution, and underrepresented groups;

h. As appropriate, recognition and resolution of conflicts of interest by NSF staff and adequacy of documentation justifying actions taken. 

Comments:

The COV felt that the program management consistently had an adequate number of reviewers for each application and chose reviewers whose expertise was sufficiently broad to provide consistent and high-quality advice to NSF in funding judgements.  For example, program reviewers included state and local educators and academics with interest and experience in systemic reform.  As noted above, the reviews were consistently better when supported by face-to-face panels. 

Analysis of selected reviewers suggested appropriate diversity with respect to gender, race/ethnicity, and geographic location.  In all cases examined, it was evident that the SSI dealt adequately with potential conflicts of interest as documented by the completion of required NSF forms.

9.       Resulting portfolio of awards:

h)       Overall quality of science/engineering;

i)         Appropriateness of award scope, size, and duration;

j)         Effective identification of and support for emerging opportunities;

k)       Appropriate attention to maintaining openness in the system, for example, through the support of new investigators;

l)         Evidence that proposers have addressed the integration of research and education in proposals;

m)   Evidence of increased numbers of applications from underrepresented groups;

n)       Balance of projects characterized as 

         High-risk

         Multidisciplinary

         Innovative

Comments:

By and large, the jackets reviewed represented a high-quality set of awards that offered NSF the chance to both learn about and have a widespread impact on mathematics and science education at the state level.  The awards were of a size and duration to begin to see systemic changes take place.  Program management was sufficiently flexible to allow awardees to change the direction of their efforts in light of emerging opportunities.  

There was little evidence that proposers addressed the integration of research and education in their proposals.  In part, the COV felt that this was a high bar to set for a domain of investigation that is as new and complex as systemic reform.  The COV noted that, for the most part, jackets were concerned with issues of education and with beginning research.  But their articulation into an integrated coherent systemic whole is perhaps a bit premature.  However, a consistent emphasis in the documents to underrepresented populations in both policies and programs is evident throughout.

Because of the nature of SSI program, specific replies to the above questions did not seem appropriate.  Targeted audience within the limitations of the SSI appeared to be diverse as evidenced by various SSIs. 

The COV further felt that sufficient attention was paid meeting the needs of the diversity that existed in the SSI awards.  The Principal Investigators represent a wide range of individuals from various sectors of the state—from State Departments of Education representatives to industry and community in general.  By design, because of the complexity of systemic reform, the SSI portfolio is viewed as consisting of high-risk awards.  The number of different approaches and arrangements is notable and in our view laudable.  In addition, the portfolio includes high-risk research grants, such as Modeling Systemic Reform: Linking professional Development and Student Outcomes submitted by the University of Texas at Austin,

B.  RESULTS:  OUTPUTS AND OUTCOMES OF NSF INVESTMENTS

Strategic Outcome Goals: For each of the strategic outcome goals listed below comment on the following: Has the program demonstrated success in achieving the outcome goal?  (NOTE:  COV’s should separately address each of the indicators listed under the strategic outcomes.)  Provide NSF-supported examples, which demonstrate your judgement, and explain why they are relevant or important to the outcome goal.  If performance is not successful, comment on the steps that the program should take to improve performance.  It is important to note if the outcome goal is not relevant to the program and provide a brief explanation.
10.    PEOPLE Strategic Outcome Goal: Development of a diverse, internationally-competitive and globally-engaged workforce of scientists, engineers, and well-prepared citizens.

FY 2001 Performance Goal: The program is successful when, in the aggregate, results reported in the period demonstrate significant achievement in one or more of the following indicators:

f.         Improved mathematics, science, and technology skills for U.S. students at the K-12 level;
g.       Improved mathematics, science, and technology skills for  citizens of all ages, so that they can be competitive in a technological society;
h.       A science and technology and instructional workforce that reflects America's diversity;
i.         Globally engaged science and engineering professionals who are among the best in the world; and
j.         A public that is provided access to the processes and benefits of science and engineering research and education.
Based on the analysis of data provided on implementation of standards-based science and mathematics curricula, professional development, and improved student achievement, the COV agrees that the SSI Program has been successful.  Additionally, please see section 5a below.

Comments:

a.        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). 

 

         A total of 2,871 or 86.3% of the 3,327 schools participating for three years or more are implementing standards-based mathematics curricula (at least one-third of the teachers in each school).  Likewise, 2,727 or 82.0% of these schools are utilizing standards-based science curricula (ESR FY 2000 Annual Report).

         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.  According to the FY 98 CDE, in 1998 alone, the SSI states provided professional development experiences to 60,985 or 21% of the 289,900 science and mathematics teachers in those states.  Professional development offerings supported by the SSI states varied in duration: 11,032 or 18% of the teachers received professional development of 60 hours or more/year, while 49,953 or 82% of the teachers attended professional development of less than 60 hours.  The SSI Program contributed with 11,032 teachers to EHR’s GPRA performance goal of providing intensive professional development experiences for at least 65,000 precollege teachers in FY 1999 (FY 1999 ESR Annual Report).
It is important to note that NSF, through the SSI and other systemic reform efforts, catalyzed the creation of programmatic models for the implementation of systemic reform.  The COV believes that NSF’s early focus on systemic reform was the model for other funding agencies, both public and private, to now gear their efforts toward systemic change.  Much research has emerged and influenced mathematics and science education nationally and especially in states where SSIs did not exist.  Examples are Minnesota and Wisconsin, where state activities were modeled after SSI program and goals.

         Evidence indicates that the SSIs impacted student achievement.  Of particular note was the achievement gains made in the Puerto Rico SSI, the Louisiana SSI, and the Massachusetts SSI.   The COV concurs with the findings of the 1999 and 2000 Annual Reports regarding student achievement in these states; therefore, the data are not repeated.  In general, improved student achievement on a selected battery of tests was evidenced in all SSIs.  It should be noted that each state selected its own battery of tests on the basis of need.

 

The COV, nonetheless, feels that it becomes problematic when searching for direct attribution from funded SSI efforts to improved student achievement.  This is in part due to the fact that large-scale changes in achievement take a reasonably long time to attain.  But perhaps more important, the methodological tools do not exist in the states to carry out the sorts of research necessary to show direct attribution from program activity to student learning.  The state of the art in research is behind the implementation activities and the states largely do not have the capacity to invent these tools themselves.  The Committee might further add that these questions of intelligent direct attribution from program to achievement are only now emerging as serious subjects in research.  The COV feels, therefore, that NSF is in a unique position to make a significant contribution to the field.  It should make as a funding priority the development of techniques that can be shared with practitioners at the state and other levels, that make this sort of attribution easier to trace given the realities of state level organizations.

The work performed by ESR and, consequently by the SSIs, contributes indirectly to the indicators identified as Items b (skills for citizens of all ages), d (globally engaged professionals), and e (public with access to processes and benefits) under this section.  However, since they do not constitute a primary focus of the SSI, the COV is not providing additional comments.

11.    IDEAS Strategic Outcome Goal: Enabling discovery across the frontier of science and engineering connected to learning, innovation and service to society.

FY 2001 Performance Goal: The program is successful when, in the aggregate, results reported in the period demonstrate significant achievement in one or more of the following indicators: 

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

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

g.       Partnerships connecting discovery to innovation, learning, and societal advancement; and

h.       Research and education processes that are synergistic.

Comments: 

Indicators a (growing knowledge base...) and b (discoveries that advance...) do not constitute a primary goal of the SSI.  Therefore, no comments are provided.  Partnerships (indicator c), however, represent an overall strategy utilized by all the SSIs to accomplish their goals.  ESR FY 2000 Annual Report documents a significant number of SSI partnerships, including community-based organizations, business, industry, and the higher education institutions.  Indeed, a number of these partnerships are quite novel.  However, it is difficult from the documents to ascertain what direct impact these partnerships might have had on the ultimate goals of the program.  Indicator c on research and education is addressed in Section A. 4 of this report. 

12.    TOOLS Strategic Outcome Goal: Providing broadly accessible, state-of-the-art information-bases and shared research and education tools.

FY 2001 Performance Goal: The program is successful when, in the aggregate, as a result of its investments, results reported in the period demonstrate significant progress in achieving one or more of the following indicators:

e.        Shared use platforms, facilities, instruments, and databases that enable discovery;

f.         Shared use platforms, facilities, instruments, and databases that enhance the productivity and effectiveness of the science and engineering workforce;

g.       Networking and connectivity that takes full advantage of the Internet and makes SMET information available to all citizens; and

h.       Information and policy analyses that contribute to the effective use of science and engineering resources.

Comments:

While the SSI did not have a focus on tools, the COV felt that several by-products of the SSI effort, including professional development, NISE, and CCSSO reports are impressive and useful instruments to organizations as they work towards the implementation of systemic reform.  For the amount of extra investment, these are valuable by-products that NSF should be applauded for supporting.  Nevertheless, to recoup the full value of the investment, a concerted dissemination effort of these materials to the field is necessary. 

13.    Areas of Emphasis: For each relevant area of emphasis shown, determine whether the investments and available results demonstrate the likelihood of strong performance in the future? Explain and provide NSF-supported examples that relate to or demonstrate the relevant strategic outcomes.

a.    Strategic Outcome:  People

         K-12 systemic activities

         Enhancing instructional workforce/professional development
-          Centers for Learning and Teaching (CLT)

-    Graduate Teaching Fellows in K-12 Education

         Broadening participation 

-    Tribal Colleges

-     Partnerships for Innovation (PFI)

         Addressing near-term workforce needs

-          Advanced Technological Workforce program (ATE)

Comments:

K-12 Systemic Initiatives

There was ample evidence in the jackets reviewed that the SSI created extraordinary activity in terms of very large statewide professional development efforts.  The SSI can also be credited with the creation of very large-scale statewide curricular standards focused on more ambitious teaching and learning for children. 

Based on the review of the jackets, the COV believes that there is ample evidence that infrastructures were created in state-level organizations to support more ambitious teaching and learning.

The COV also observed new data collection requirements for student performance put in to place as a function of the SSI and that many local test results show encouraging student achievement gains. 

Finally, the COV noted that several states made professional development of teachers a priority and created centers for its support.   

As noted above, it still remains difficult for states to directly attribute SSI and other programmatic interventions as cause to increased student achievement.  The COV is convinced that this is not a problem wholly within the states.  Rather, the COV believes the expertise does not generally exist in the states to build a well-warranted infrastructure to make attribution claims about student learning and achievement based on programmatic interventions.
b.        Strategic Outcome:  Ideas

         Appropriate Balance of Portfolio (high risk, multidisciplinary, or innovative research) for each NSF  program

         Investment in three initiatives:

-    Information Technology Research (ITR)

-    Nanoscale Science and Engineering 

-    Biocomplexity in the Environment

         Investments in non-initiative fundamental research:

-
Mathematical Sciences Research 

-     Functional Genomics

-          Cognitive neuroscience

Comments: 


Please refer to section B. 6 of this report.

c.        Strategic Outcome: Tools

         Investments in  Major Research Equipment:

-
Terascale Computing System

         Continuing investments:


-
Major Research Instrumentation Program (MRI)


-
Science and Engineering Information/reports/databases


-
New types of scientific databases and tools for using them

Comments: 

Please refer to section B. 7 of this report.

9.  Please comment on program areas that the COV believes need improvement.

Comments:
The SSI is no longer making active awards and began its phase-out in 1998 with awards to cohorts 2 and 3.  Therefore, the COV hopes that its analysis, in particular, and the experience in the SSI in general, will be of assistance to NSF in considering its future role in the states with respect to systemic reform efforts. 

10. Comment as appropriate on the program’s performance in meeting program-specific goals and objectives (non-GPRA outcomes). 

Comments:

The COV felt that there are several lessons for NSF as it considers statewide programmatic interventions in the future.  One of the most important of these is that large programs lead to a growth in criteria.  In the case of the SSI, criteria became lists rather than strategic guidelines.  When this situation occurs, NSF should be wary of “losing the forest for the trees”.  As noted above, NSF should be mindful of placing technical requirements, like those associated with attribution, on state agencies that are under-equipped to carry them out.  This should suggest to NSF that the tools necessary to do attribution analysis need to be packaged and made available to states in usable forms by leading national centers.  The COV believes that this is a topic for NSF research investment.

The COV noted that in states where a SSI co-existed with one or more USIs, ambiguity of roles resulted both within the state and at NSF.  Also, the COV noted that direction provided by NSF to the SSI in two instances led to confused governance structures at the local level.  In future state interventions, the COV believes that NSF should be mindful that it can build capacity, based on the experience of the SSI by placing policy emphasis where it appropriately belongs.  In the future, NSF could mount statewide interventions sharply focused on teacher education and building better data-driven systems to support the construction of standards-based curricula.  Also, better assessment systems could be coupled to instruction in the states, including formative assessment techniques. 

Several of the SSIs focused their efforts on equity in closing the achievement gap.  To the best of our knowledge from the jackets reviewed, the states did see overall gains for all students, but were not successful in closing the achievement gap.  The COV can say that based on reports, most students from all demographic categories appear to be doing better.  But, that the differences between student groups are not diminishing.  The Committee qualifies all this by noting the various tests that different states used and that no claim is made about the validity or quality of any of those tests.

In part, the COV suspects that the persistence of the achievement gap is due to the intractability of the problem—the SSI’s level of funding was insufficient to tackle this issue.  But perhaps, it is also because state level personnel do not have the tools to rapidly analyze achievement data and couple it to programmatic action.  The COV suggests that NSF focus as a priority more of its effort and resources on more fully understanding how state level action can make progress on closing the achievement gap.  

The COV would be remiss if we did not thank NSF management and program staff for their assistance and hospitality in this task.  The COV members applaud their hard work and their efforts to improve the lives of children and teachers through systemic reform.  The visiting team was impressed by their commitment to excellence, thoroughness, and dedication to the principles of the program.

12.    NSF would appreciate your feedback on the COV review process, format and core questions.

Comments:

No comments needed.  Each COV member found the review process applaudable.
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Number of actions reviewed: 31

A.
INTEGRITY AND EFFICIENCY OF THE PROGRAM’S PROCESSES & MANAGEMENT

Based on the COV’s study of proposal actions completed within the past three fiscal years, please provide comments on each of the following aspects of the program’s review processes and management.  COVs are encouraged to provide comments for each program being reviewed.  Constructive comments indicating areas for improvement are encouraged.  

6.       Effectiveness of  the program’s use of merit review procedures:

a.   Overall design, including appropriateness of review mechanism (panels, ad hoc reviews, site visits);

b.   Effectiveness of program’s review process;

f.        Efficiency; time to decision;

g.       Completeness of documentation making recommendations;

h.       Consistency with priorities and criteria stated in the program’s solicitations, announcements, and guidelines.

 

Comments:

a.      The review mechanism was appropriate. It included panel and ad hoc reviews, site visits with outside reviewers (3/visit) and extensive interaction with program staff concerning elements of the proposal.

b.      The program review process was effective. In response to the review process, the principal investigator incorporated reviewer and project director guidance. Detailed responses from principal investigators to reviewers and worthwhile project director suggestions characterized the review process.

c.      Many projects required three submissions to be recommended for funding. The review process often would require budget modification and in some cases a site visit. As a consequence of this process, the time to funding is longer than for a discipline-focused grant.

d.      The completeness of the documentation in making recommendations was significant. Letters, program notes, copies of e-mail correspondence, extensive analysis of the review process and comments of four to eight pages were not unusual.

e.      RSI was consistent with priorities in the program solicitation. In one case management review was proposed. In this case, the hiring of a new project director who instituted the required changes allowed the management review to become a midpoint review for the project. 

7.      The program’s use of the NSF Merit Review Criteria (intellectual merit and broader impacts):

f. Performance Goal: Implementation of Merit Review Criteria by Reviewers: NSF performance in implementation of the merit review criteria is successful when reviewers address the elements of both generic review criteria.  Did reviewers adequately address the elements of both generic review criteria? 
g. Performance Goal: Implementation of Merit Review Criteria by Program Officers: NSF performance in implementation of the merit review criteria is successful when program officers address the elements of both generic review criteria.  Did program officers adequately address the elements of both generic review criteria? 
h. Discuss any concerns the COV has with respect to NSF’s merit review system. 
The COV should keep track of the percentage of reviewers and program officers who address the merit review criterion regarding the broader impacts of the proposed activity.
Comments:

c.       1) Did reviewers adequately address the intellectual merit criterion in their reviews?
2) Did reviewers adequately address the broader impacts criterion in their reviews?

b.
1) Did program officers adequately address the intellectual merit criterion in their decisions?

2) Did program officers adequately address the broader impacts criterion in their decisions?
One award was made prior to adoption of the NSF Two Merit Review Criteria. The reviews were generally comprehensive with respect to the intellectual merits and broader impact of each proposal. The COV addressed the impact of the 31 written reviews. All reviewers (31) addressed the intellectual merits of the program proposals. Approximately one-third (10/31) of the reviewers explicitly addressed the broader implications of the proposals. Many reviewers may have implicitly addressed broader implications since all were sensitive to the goals of the RSI program.

The two program directors addressed both criteria.

c.
In general, the review process was thorough and comprehensive responses were given to deficiencies identified by the reviewers.

3.   Reviewer selection:

i.         Use of adequate number for balanced review;

j.         Use of reviewers having appropriate expertise/qualifications; 

k.       Use of reviewers reflecting balance among characteristics such as geography, type of institution, and underrepresented groups;

l. As appropriate, recognition and resolution of conflicts of interest by NSF staff and adequacy of documentation justifying actions taken. 

Comments:

a.      For the 18 award actions reviewed, there were three to four written reviews; the proposals brought to panel (and most were) or those site-visited included additional reviewer comments. The content of the reviews and panel discussions provided good guidance for the program director’s decision and the principal investigator’s project modifications.

b.      Of the 26 panelists used during this period, 16 were female and 10 were male. Eight scientific disciplines were represented; 12 public education representatives (postsecondary, secondary education), one evaluator, and one educational evaluator and the balance could not be attributed to a particular field. Six of the twenty-six represented the public school sector; ten were from universities; two were from 2-year colleges; one from a 4-year college, five from private organizations and two from federal agencies. Four declined proposals and three in process for funding were also tallied resulting in five additional panel reviewers: three were female, one was from a federal agency, and one from the public schools.

c.      The ethnicity of the reviewers was not identified.

Seven were from Mid-Atlantic states; seven from the South; three from the Midwest and nine from the West.

In addition to scientific and educational experience, attention was also given to some panelists/reviewers who have knowledge of the particular rural areas under review.

Four declined proposals and three in process for funding were also tallied resulting in five additional panel reviewers. Three were from the Mid-Atlantic states and two were from the West. 

Overall it appears that adequate attention has been given to getting a balance of reviewer opinions. In view of the complexity of these proposals we believe that the staff does an exceptionally good job in processing them.

d.   No conflicts of interest were identified.

14.    Resulting portfolio of awards:

o)       Overall quality of science/engineering;

p)       Appropriateness of award scope, size, and duration;

q)       Effective identification of and support for emerging opportunities;

r)        Appropriate attention to maintaining openness in the system, for example, through the support of new investigators;

s)       Evidence that proposers have addressed the integration of research and education in proposals;

t)        Evidence of increased numbers of applications from underrepresented groups;

u)       Balance of projects characterized as 

         High-risk

         Multidisciplinary

         Innovative

Comments:

a)      The Rural Systemic Initiatives Program seeks to improve science, mathematics and technology education in rural, economically disadvantaged regions of the nation. As such, traditional measures of discovery in science and engineering are not appropriate.

However, it is evident from results reported by several of the funded proposals that RSI programs make a significant impact on the quality of science and engineering education at the K-12 level. Specifically, students are impacted by an improved educational infrastructure including standards based curricula, technical assistance in the use of new technologies, and professional development for instructional staff.

b)      For FY 98, three developmental cooperative agreements and one implementation cooperative agreement were made resulting in awards of about $10.6 million. These numbers reflect three one-year developmental awards at about $200,000 each, and one five-year implementation cooperative agreement at $10 million.

For FY 99, two developmental cooperative agreements and three implementation cooperative agreements were made resulting in awards of about $21.1 million. These numbers reflect two developmental one-year awards at about $200,000 each; two five-year implementation cooperative agreements at $10 million each, and a supplement to an existing implementation cooperative agreement.

For FY 00, ten developmental cooperative agreements and 16 implementation and renewal (phase II implementation) cooperative agreements were made resulting in awards of about $47.9 million. These numbers reflect developmental awards funded between $50,000 and $200,000; and five-year implementation cooperative agreements funded at two levels: approximately $250,000/A and approximately $2,000,000/A. The funding level differences amongst the implementation cooperative agreements reflects differences between funding for individual college-based RSI activity and funding for collaborative based RSI activity.

Thus, the RSI Program provides two basic awards: a one-year developmental award and a five-year implementation award. The one-year developmental awards are funded at about $200,000 and enable the planning phase of a proposed initiative. From the three developmental awards for FY 98, two resulted in funded implementation awards. From the two developmental awards for FY 99, one resulted in a funded award. Thus, the satisfactory maturation rate for developmental proposals into implementation proposals suggests that the size, scope and duration of developmental awards are appropriate.

The implementation awards often result in fund balances for the first year or so, followed by over expenditures in subsequent years. While the total amount of funding appears adequate, the timing for the delivery of those funds could be improved. For a typical implementation cooperative agreement, during the first year of implementation, as much as $500,000 or about 25% of the direct costs of the cooperative agreement in unexpended funds has been observed. In subsequent years budgeted funds are more appropriately expended.

The reason for underutilization of these funds appears to be a mismatch of timing between the release of funds to the RSI project and start-up times for various local district and state hiring and educational initiatives. RSI sites need to maximize NSF funds to build infrastructure capacity and activity. For example, if funds are not released to the cooperative agreement until after the last date for hiring instructors for a given semester, then at least one cohort of students fails to benefit from RSI interventions. The recently instituted change in proposal submission date for FY 2001 may help correct this problematic condition.

The RSI Program is still in its developmental stages. Although preliminary data indicate that implementation cooperative agreements have positioned RSI to achieve programmatic goals, the program is too new to show substantial progress or thereby to draw any definitive conclusions about the size, scope or duration of awards.  However, the program directors explicitly require student achievement gains no later than Year Three.

c)      The RSI Program has been responsive to portfolio adjustments in support of emerging opportunities. An excellent example is the reconfiguration of the collaborative High Plains RSI into a separately funded Tribal College RSI. By reallocating resources amongst the tribal colleges, the RSI program has increased support to the rural systemic infrastructure serving Native American populations in the high plains.

d)      The RSI Program seeks to expand its systemic influence on SMET K-12 education through engaging an ever-widening group of stakeholders. It has accomplished this end through a number of different venues, including the expansion of the High Plains RSI into separate Tribal College RSI.

e)      The portfolio of awards addresses questions concerning systemic education in science, mathematics, engineering and technology within the K-12 educational structure. While the RSI Program does not engage in basic or discovery research as part of its mission, some of the individual RSI encourage the use of advanced technology such as the internet and wireless communications to leverage existing educational resources.

f)        For four FY 98 awards, one PI was from an underrepresented group, all PI were male. For five FY 99 awards, one PI was from an underrepresented group, one PI was female. For 26 FY 00 awards, 14 PI were from underrepresented groups, eight PI were female. RSI appear to require that at least 25% of the population of participating school districts be at the poverty level.  It is evident that there is considerable focus on the inclusion of impoverished and underrepresented groups in RSI activity.

g)      All RSI awards are multidisciplinary, in that they address both math and science instruction at the K-12 level.  There is significant geographical balance within the RSI Program portfolio of awards. Funding includes areas as diverse as the high plains, the Great Lakes, Alaska, the southwest, the coastal southeast, the Mississippi River Delta, and Appalachia.  The entirety of the portfolio can be characterized as high-risk, considering the stringent environments in which reform is accomplished.  The risk is mitigated to a great extent by the close monitoring of the RSI program staff, which has had very little turnover and significant intrastaff communication about projects and funding decisions.  The projects also represent innovative and localized approaches, although the program now has a compendium of interventions that work better than others???

B.  RESULTS:  OUTPUTS AND OUTCOMES OF NSF INVESTMENTS

Strategic Outcome Goals: For each of the strategic outcome goals listed below comment on the following: Has  the program demonstrated success in achieving the outcome goal?  (NOTE:  COV’s should separately address each of the indicators listed under the strategic outcomes.)  Provide NSF-supported examples that demonstrate your judgment, and explain why they are relevant or important to the outcome goal.  If performance is not successful, comment on the steps that the program should take to improve performance. It is important to note if the outcome goal is not relevant to the program and provide a brief explanation.
15.    PEOPLE Strategic Outcome Goal: Development of a diverse, internationally-competitive and globally-engaged workforce of scientists, engineers, and well-prepared citizens.

FY 2001 Performance Goal: The program is successful when, in the aggregate, results reported in the period demonstrate significant achievement in one or more of the following indicators:

k.       Improved mathematics, science, and technology skills for U.S. students at the K-12 level;
l.         Improved mathematics, science, and technology skills for  citizens of all ages, so that they can be competitive in a technological society;
m.      A science and technology and instructional workforce that reflects America's diversity;
n.       Globally engaged science and engineering professionals who are among the best in the world; and
o.        A public that is provided access to the processes and benefits of science and engineering research and education.
Comments:

a.        We reviewed in depth five RSI projects that had been in effect for three of more years (Alaska RSI, Appalachian RSI, Delta RSI, Tribal Colleges RSI, Navajo Nation RSI). Some evidence of improvement in mathematics and science achievement is beginning to emerge from these RSI projects. For example, the SAT9 test scores of Arkansas students in schools in which the Delta RSI has worked intensely have increased substantially compared to those in other Delta districts and the state overall (DRSI 2000 Annual Report). Similarly, 94% of the Appalachia RSI (ARSI) “Catalyst Schools” are showing improvements in state assessment results relative to comparison schools in non-participating districts (ARSI 2000 Annual Report). And the Alaska RSI (AKRSI) reported increases in college enrollment (from 36 students in 1994 to 70 students in 1998) by Alaskan Native students from AKRSI districts. 

Except for Cohort I, the RSI have not been in effect long enough for program-wide evidence of substantial student achievement gains to materialize. The RSI program has made significant progress in building the capacity and infrastructure of rural districts to understand, initiate and sustain mathematics and science reform. This action should result in increased student achievement. Given the initial state of RSI districts—poor rural districts with few resources to initiate and support reform efforts or to provide challenging educational opportunities to students—the focus on building infrastructure and capacity is the appropriate starting point for reform efforts. 

In this area, 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 that the teachers receive is directed by but not provided by RSIpersonnel; schools learn to make more informed decisions about how to spend their in-service funds on more substantive activiites (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.

Nugget: Leadership Development.  During year five, ARSI has increased districts’ abilities to understand better their own programs and the reality of science and mathematics instruction in their districts.  As stated by ARSI’s external reviewer, Inverness Research Associates, “...we have consistently found that the most important element in determining the ultimate success of a reform effort is the presence or absence of skilled and committed leadership.  There is no doubt that the greatest contribution of ARSI lies in this area: ARSI is helping districts identify, train and support local leaders who are knowledgeable about math and science reform and empowered to work towards change in schools and classrooms.”  (Appalachian Rural Systemic Initiative: Final Report, 2000).

In all instances possible, targeted teachers have reflected the ethnic balance of the student population.  When such balance was not possible, leadership development activities included an emphasis on cultural sensitivity and inclusion of cultural inclinations (e.g., learning styles) into the content and pedagogy.

Perhaps the most striking illustration of RSI influence is the degree to which they have been able to leverage statewide resources. RSI reviewed have leveraged federal (e.g., Title 1, Eisenhower, Goals 2000, Perkins, School to Career) and state funds and private funds, to support their work. Some RSI have also leveraged additional district funds; however, in some RSI, many districts are almost totally state or federally funded.

Nugget: Convergence of Resources. Local Title I, Title II, professional development, and Goals 2000 funds have been applied to ARSI mathematics and science program improvement efforts.    

 

In addition, ARSI has been successful in collaborating with regional agencies and has leveraged an additional 3.4 million in resources into the region.  Further verification of the value of the ARSI model to participating districts is the fact that 6 ARSI districts have placed teacher partners in additional schools using local district funds in excess of $150,000 during the 1999-2000 school year alone. 

 

Nugget: As a TRSI District Leadership Team worked on their TRSI District Attribute Action Plan, they discovered that the district budgets money for certain programs in the district while funds for mathematics and science were provided upon requests.  The Leadership Team concluded that a budget should be developed for both mathematics and science.  They developed a budget for both mathematics and science for K-2, 3-5, 6-8 and 9-12 and submitted it to the superintendent for consideration of the 2000-2001 budget by the school board.  The budget was approved and now there is a policy that budgets for mathematics and science will be part of the annual funding process.

 

Of five RSI reviewed, all have documented substantial progress in:

(1)     supporting districts in the establishment of mathematics and science standards and introducing standards-based instructional materials; 

(2)     preparing lead teachers and administrators in these districts to lead standards-based reform efforts, and

(3)     leveraging resources from Federal and private sources to support standards-based mathematics and science.  

The RSI have been particularly effective in the area of standards and curricula. All RSI have increased awareness of national mathematics and science standards; most have played key roles in state and district standards development. For example, the Alaska RSI (AKRSI) was responsible for the development of state science as well as mathematics standards as well as providing professional development about these standards. (Initially, the state department intended to create only mathematics standards.) RSI have also made districts aware of standards-based instructional materials, with varying levels of district implementation. Most notably, RSI working with indigenous populations (AKRSI, Navajo Nation RSI) have developed culturally sensitive instructional materials that integrate the knowledge base of indigenous peoples with western science.

Nugget: A high school mathematics teacher partner in Hereford, TX (Texas RSI) has developed a self-paced Algebra I class.  The class relies on use of manipulatives, graphing calculators, and inquiry learning and is aligned with the Texas Essential Knowledge and Skills.  When the class was developed, the district received a waiver from the state that allowed students to receive state credit for the class.  At the end of Algebra I, students are required to take a state End of Course Exam. The results from last year’s End of Course Exam are back.  A student in this self-paced class made the highest score of the entire district on the exam.

The RSI have focused their limited resources to develop the knowledge base and leadership capacity of teacher leaders and district administrators, and have worked intensively with a subset of "catalyst schools", schools that, for a variety of factors, were most poised to implement standards-based mathematics and science programs. The most recent annual reports of the five RSI indicate the increased capacity of teacher leaders and teachers in “catalysts schools” to implement standards-based mathematics and science instruction. For example, ARSI reported substantial increases in the percentage of “catalyst schools” with standards-based mathematics and science curricula (from 29% pre-ARSI to 79% in 1999), with instructional materials aligned to curricula (from 31% pre-ARSI to 86% in 1999) and extent of implementing inquiry-based teaching (10% pre-ARSI to 75% in 1999).

Nugget: Improved Student Achievement.  Student mathematics and science performance in catalyst schools is improving.  Ninety-four percent of ARSI catalyst schools are showing improvements in state assessment results in mathematics, science, or both since beginning their involvement with ARSI.  Analysis of trends in assessment results indicate that ARSI catalyst schools are improving relative to comparison schools in non-participating districts and that some gaps with state averages are narrowing. 

Nugget: Manchester High School, ARSI Catalyst School in Adams County Ohio, provides instruction for students from the county’s attendance district with the highest percentage of students living in poverty.  This school, one of four high schools in the district,  achieved the district’s highest scores on the Ohio Science Proficiency Test for the 1999-2000 school year.

“...we have consistently found that the most important element in determining the ultimate success of a reform effort is the presence or absence of skilled and committed leadership.  There is no doubt that the greatrest contribution of ARSI lies in this area.  ARSI is helping districts identify, train, and support local leadership who are knowledgeable about math and science reform and empowered to work towards change in schools and classrooms.”  (Inverness Associates.  Appalachian Rural Systemic Initiative Final Report, 2000)

b.       Not a program priority 

c.        Not a program priority

d. 
Not a program priority

e. 
Not a program priority

16.    IDEAS Strategic Outcome Goal: Enabling discovery across the frontier of science and engineering, connected to learning, innovation and service to society.

FY 2001 Performance Goal: The program is successful when, in the aggregate, results reported in the period demonstrate significant achievement in one or more of the following indicators: 

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

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

k.        Partnerships connecting discovery to innovation, learning, and societal advancement; and

l.         Research and education processes that are synergistic.

Comments:

a.
Not a program priority
.

b.
Not a program priority
.

c.
Not a program priority
.

d.
Not a program priority
.

17.    TOOLS Strategic Outcome Goal: Providing broadly accessible, state-of-the-art information-bases and shared research and education tools.

FY 2001 Performance Goal: The program is successful when, in the aggregate, as a result of its investments, results reported in the period demonstrate significant progress in achieving one or more of the following indicators:

i.         Shared use platforms, facilities, instruments, and databases that enable discovery;

j.         Shared use platforms, facilities, instruments, and databases that enhance the productivity and effectiveness of the science and engineering workforce;

k.        Networking and connectivity that takes full advantage of the Internet and makes SMET information available to all citizens; and

l.         Information and policy analyses that contribute to the effective use of science and engineering resources.

Comments:

a. 
Not a program priority.

d.   The program is currently building the appropriate infrastructure within the populations that it serves to make broadly accessible, state-of-the-art information bases and shared education tools available. Use of such technologies is uneven within the portfolio. Thus, the program needs to consider ways in which new technologies (e.g., wireless internet) can enhance its productivity and effectiveness.

e.    The program needs to increase its connectivity and should add this topic to the agenda of the next project director’s meeting.

f.     The program needs to add this topic to the agenda of the next project director’s meeting.

18.    Areas of Emphasis: For each  relevant area of emphasis shown, determine whether the investments and available results demonstrate the likelihood of strong performance in the future? Explain and provide NSF-supported examples that relate to or demonstrate the relevant strategic outcomes.

d.    Strategic Outcome:  People

         K-12 systemic activities

         Enhancing instructional workforce/professional development
-          Centers for Learning and Teaching (CLT)

-    Graduate Teaching Fellows in K-12 Education

         Broadening participation 

-    Tribal Colleges

-     Partnerships for Innovation (PFI)

         Addressing near-term workforce needs

-          Advanced Technological Workforce program (ATE)

Comments:

K-12 systemic activities

The RSI Program made its first awards in 1994 and first renewal awards in 2000. As such, it is a relatively new program with limited data to confirm strong performance. However, current trends support such a conclusion. For example, infrastructure development plays a significant role in reported data. In the 64 Delta RSI counties the annual report revealed that infrastructure development involved establishing a central office and six field offices, training leadership teams, making field contacts, establishing and implementing evaluation and data-collecting mechanisms.   

The RSI Program has successfully leveraged over $20 million in additional funding resources from federal, state, school district, private and other sources to support its activity. Core data indicates that student achievement in mathematics in more than half of the schools participating for 3 years or more show an increase in mathematics or science assessment. For FY 99, initiative-sponsored professional development programs have yielded about 25% participation in science and mathematics, with about 4% receiving intensive (greater than 60 hours) professional development. (These figures are reasonable given the RSI initial focus on leadership development instead of broad-based professional development.) Leadership development includes nearly 50% of administrators receiving professional development.

Critical core data elements have been collected on a routine and systematic basis for the last two years. Prior to that time there was some variability in the data elements required for reporting purposes. The need for a consistent baseline is critical to any evaluation process. Development cooperative agreements should capture such baseline data prior to the award of an implementation cooperative agreement.

Broadening participation

The RSI Program has explicitly addressed the needs of Native Americans through the funding of several initiatives. As stated earlier, an excellent example is the reconfiguration of the collaborative High Plains RSI into several individually funded RSI Tribal Colleges. By reallocating resources amongst the tribal colleges, the RSI has increased support to the rural systemic infrastructure serving Native American populations in the high plains. Another example would be the spin-off of the Navajo Nations RSI from the UCAN  RSI.
e.        Strategic Outcome:  Ideas

         Appropriate Balance of Portfolio (high risk, multidisciplinary, or innovative research) for each NSF  program

         Investment in three initiatives:

-    Information Technology Research (ITR)

-    Nanoscale Science and Engineering 

-    Biocomplexity in the Environment

         Investments in non-initiative fundamental research:

-
Mathematical Sciences Research 

-     Functional Genomics

-          Cognitive neuroscience

Comments:
Not a program priority
f.         Strategic Outcome: Tools

         Investments in  Major Research Equipment:

-
Terascale Computing System

         Continuing investments:


-
Major Research Instrumentation Program (MRI)


-
Science and Engineering Information/reports/databases


-
New types of scientific databases and tools for using them

Comments:
Not a program priority
9.  Please comment on program areas that the COV believes need improvement.

Comments:


The RSI Program is well administered and shows great potential for improving the quality of the nation’s scientific and technological workforce. The following program areas may supplement this program:

 

There is a need for increased staffing to meet the current and projected administrative needs;

 

ESR Program Officers should meet on a regular basis to address common issues. In addition, such meetings might be enhanced by the inclusion of staff from related systemic initiatives such as the Local System Change Program;

 

The program might consider further diversifying reviewers to include stakeholders from the industrial concerns and local communities;

 

Steps should be taken to insure that administration of cooperative agreement start-ups is not a barrier to early and efficient cooperative agreement implementation;

 

Evaluation plans should include student outcomes. Special attention should be paid to the choice of assessment tools and how those tools are used to mine meaningful data. Assessment and evaluation data must be supported within a statistical framework. The evaluation information gathered in this way serves as a valuable feedback loop to principal investigators. It provides them with a good measure of the effectiveness of initial program efforts and subsequent program modifications. The evaluation information is also useful to the NSF-RSI program director and other RSI programs as a dissemination tool.

 

If programs do not have the technical resources to engage such an evaluation program, then technical assistance should be provided through other sources. A possible model can be found within the Horizon Research, Inc. efforts within the LSC.

 

Project networking to enhance communications between different RSI should be systematized and enhanced. Currently there are two project director’s meetings annually. Project directors also talk on an ad hoc basis through e-mail and telephone. A dedicated list-serve or web site might also be appropriate to supplement networking activity and thereby lead to further leveraging of resources.

10. Comment as appropriate on the program’s performance in meeting program-specific goals and objectives (non-GPRA outcomes). 

Comments:

The RSI have significantly influenced district and state policies (e.g., graduation requirements, requirements for professional development, instituting common planning periods for teachers) that affect mathematics and science programs.  For example, 100% of ARSI catalyst districts have revised or implemented policies to support M/S programs since the beginning of the ARSI.  As mentioned in #5, AKRSI played a key role in the development of state science standards.

13.    NSF would appreciate your feedback on the COV review process, format and core questions.

Comments:

 

The COV process could be improved by identifying COV members early enough to enable them to attend one-day of a program PI meeting prior to the COV meeting.  This would enable COV members to be more familiar with the program and key program issues when they begin the COV process.  This is especially important for programs as complex as RSI.

A REVIEW OF COMPREHNSIVE PARTNERSHIPS FOR MATHEMATICS AND SCIENCE ACHIEVEMENT-FY 2001

NSF COMMITTEES OF VISITORS (COV) REPORT

FOR THE DIRECTORATE OF EDUCATION AND HUMAN RESOURCES AND THE DIVISION OF EDUCATIONAL SYSTEM REFORM

FEBRUARY 28, 2001

Date of COV: February 28, 2001

Program:   Comprehensive Partnerships for Mathematics and Science

                   Achievement


Cluster, Division:
Educational System Reform

Directorate:  Education and Human Resources



Number of actions reviewed:  54

INTRODUCTION

The meeting of the Committee of Visitors (COV) to review the Comprehensive Partnerships for Mathematics and Science Achievement was held from February 26 to February 28, 2001.  The meeting opened with greetings and overview by Interim Assistant Director of EHR Dr. Judith Sunley.  This was followed by informative presentations from Dr. Jane Stutsman, Deputy Assistant Director of EHR, and Dr. Costello Brown, Division Director of ESR. Dr. Elmima Johnson made a thorough review of the Government Performance and Results Act requirements for the COV.  After these presentations, the CPMSA COV team moved to room 380 for a thorough discussion and orientation by Program Director Kathleen Bergin concerning the program and the written documentation in program jackets as well as the reports on results and case studies by external evaluators.

The CPMSA program provided support to school districts to develop systemic approaches to increase the number of students enrolling in and successfully completing precollege courses that prepared them to pursue undergraduate programs in science, mathematics and engineering. Although CPMSA addressed K-12, the program focused more heavily on grades 6-12 in high poverty school districts that serviced approximately 20,000 students, but has included districts ranging in size from fewer than 5000 to over 100,000 students. In 1997, there were 23 CPMSA sites.

The CPMSA program has now been transitioned from HRD to ESR and is not accepting any new proposals.  Previous recipients are still receiving funding and have been requested to make every effort to compete effectively for Urban Systemic Program awards.  The Table below indicates the recent history of the program and the effectiveness of the CPMSA awardees to migrate to the Urban Systemic Program.

PROPOSALS SUBMITTED AND AWARDS

FISCAL YEAR

PROPOSALS SUBMITTED

AWARDS 

FY 1995



24



   4

FY 1996



18



   7

FY 1997



10



   7

FY 1998


MOVED FROM HRD TO ESR

FY 1999



2 CPMSA TO USP

   1

FY 2000



6 CPMSA TO USP

   4

In addition to five (out of 8 submissions) of the CPMSAs making a positive transition to the USP, three CPMSAs also received supplemental funding from the competitive K-12 to Higher Education Program (KHEP) sponsored by NIH and NSF.

Altogether, 54 program jackets were reviewed for 14 different sites.  In addition to reviewing the jackets of the programs that successfully moved from CPMSA to USP, it was possible to review jackets for unsuccessful candidates.

The following jackets were reviewed by the CPMSA-COV:

Brownsville—CPMSA (FY 93) and USP (FY 99)


   7

Chattanooga—CPMSA (FY 93) and USP (FY 00)


   3

Denver—CPMSA (FY 94) and USP Declination (FY 00)

   4 







  

Birmingham—CPMSA (FY 95) and USP (FY 00)


   6

Omaha—CPMSA (FY 95) and USP (FY 00)



   5

Paramount—CPMSA (FY 96)





   3

Jackson—CPMSA (FY 96)





   4

P.G. County—CPMSA (FY 96)




   5

Akron—CPMSA (FY 97)





   3

Oakland—CPMSA (FY 97)





   4

Laredo—CPMSA (FY 97)





   3

Beaumont—CPMSA (FY 98)





   2

Little Rock—CPMSA (FY 98)





   3

Dayton—CPMSA (FY 98)





   2

A.
INTEGRITY AND EFFICIENCY OF THE PROGRAM’S PROCESSES & MANAGEMENT

Based on the COV’s study of proposal actions completed within the past three fiscal years, please provide comments on each of the following aspects of the program’s review processes and management. COVs are encouraged to provide comments for each program being reviewed.  Constructive comments indicating areas for improvement are encouraged.  

8.       Effectiveness of the program’s use of merit review procedures:

a.   Overall design, including appropriateness of review mechanism (panels, ad hoc reviews, site visits);

b.   Effectiveness of program’s review process;

i.         Efficiency; time to decision;

j.         Completeness of documentation making recommendations;

k.        Consistency with priorities and criteria stated in the program’s solicitations, announcements, and guidelines.

 

Comments:

a.      The review mechanism for CPMSAs submitting under the USP solicitation as well as those submitting for supplemental funds under KHEP was deemed appropriate and fair. The use of review panels, written responses to review panel concerns, as well as follow up conference calls, site visits, and reverse site visits enhanced the appropriateness and quality of the merit review procedures.

Convening of a collective reverse site visit, specific conversations between program officers and CPMSAs, invitation of CPMSAs to USP informational meetings, and creation of a PI/PD meeting pre-conference to address common needs of the CPMSAs during the transition from HRD to ESR was commended by the COV. Such mechanisms for communicating to projects collectively the new regulations under which they were operating was effective and appropriate and should serve as a model for similar situations in the future.

b.      Reviewers’ assessments, including concerns and recommendations were well documented in the program jackets. The specific comments and concerns of reviewers were used as the basis of issues raised for clarification from the projects. Moreover, the CPMSAs that were awarded had received high ratings from reviewers, generally Very Good or Excellent. Ratings of Fair or Poor were rare and concerns of reviewers assigning these ratings were given appropriate attention by the Program Directors/Officers. Reviewers’ concerns were appropriately cited or reflected in the Program Directors’/Officers’ documentation on Form 7s and in ensuing Cooperative Agreements as items to be monitored and addressed in annual reports.

In the review of the appropriate USP program jackets one concern was raised. For the May 11-12, 2000 panel review of the USP solicitation and the decisions as to which groups to fund, our COV noted that two proposals were reviewed and given essentially the same point rating.  One of these was funded and one was declined.  No documentation was available in the jackets as to how this decision was made. While the individual panelist gave ratings, and there was a Panel summary, there were no recommendations regarding funding.    We would strongly recommend that in cases of this nature the Panel make a specific recommendation and that written correspondence between the program officers designated to complete Form 7s be included in the jacket.

c.      For FYs 1998-2000, a total of 54 proposals involving CPMSAs were processed. Of these, 48 reached decision in under 6 months. In 1998, decisions were reached on four proposals in 6-9 months, likely as a result of the transition of CPMSA from HRD to ESR in 1998. In 1999, 1 proposal had required more than 12 months to reach a decision and in 2000, 2 proposals required 9-12 months for a decision. The 1999 case resulted from a CPMSA proposal to HRD that was never transitioned to ESR because it was ultimately declined. The 2000 cases resulted from proposals from CPMSAs to programs that remained outside of ESR. Although the transition to ESR appears to have been generally smooth and effective and all decisions under the purview of ESR were made in a timely manner, the noted delays that resulted from the transition should be avoided in the future if at all possible.

d.      The documentation making recommendations in the jackets is generally very good and complete. In particular, the Form 7s with supporting documentation from reviewers and with responses to reviewers’ concerns from project PIs appeared complete and in order in nearly all program jackets. In one jacket one (out of four) reviewer’s comments and summary were missing, although this reviewers’ rating was present.

e.      The merit review procedures were consistent with the CPMSA and the USP criteria as stated in the solicitations, announcements, and guidelines. In particular, the transition from the HRD to ESR and from CPMSA to USP appears to have been handled smoothly. Review procedures for CPMSAs applying under the USP demonstrated appropriate attention to the criteria of both programs. CPMSA leaders and staff seem to have been well informed of differences between the two divisions (HRD and ESR) and between the two programs (CPMSA and USP) in preparation of their USP proposals.

9.      The program’s use of the NSF Merit Review Criteria (intellectual merit and broader impacts):

i. Performance Goal: Implementation of Merit Review Criteria by Reviewers: NSF performance in implementation of the merit review criteria is successful when reviewers address the elements of both generic review criteria.  Did reviewers adequately address the elements of both generic review criteria? 
j. Performance Goal: Implementation of Merit Review Criteria by Program Officers: NSF performance in implementation of the merit review criteria is successful when program officers address the elements of both generic review criteria.  Did program officers adequately address the elements of both generic review criteria? 
k. Discuss any concerns the COV has with respect to NSF’s merit review system. 
The COV should keep track of the percentage of reviewers and program officers who address the merit review criterion regarding the broader impacts of the proposed activity.
Comments: The program had demonstrated success in achieving the performance goal related to use of the NSF Merit Review Criteria. In all cases examined (100%), the COV determined that reviewers addressed the generic intellectual merit and the broader impacts criteria in their reviews in ways applicable to the CPMSA and USP programs. 

g.       1) Did reviewers adequately address the intellectual merit criterion in their reviews?
2) Did reviewers adequately address the broader impacts criterion in their reviews?

Only proposals for the CPMSAs that applied for the USP program were specifically examined by the COV in order to answer these questions (although reviews related to CPMSA site visits or supplemental funding under KHEP evidenced similar patterns to those described below).

Specifically, the intellectual merit criterion was addressed in terms of upgraded mathematics and science content delivered to students, quality teacher professional development, rigorous mathematics and science programs offered in the schools and relevant enrichment activities, and standards-based instruction. The broader impacts criterion was often reflected in attendant positive impacts expected on teacher preparation programs and broader changes within schools. The development of business and industry and community partnerships was also seen as likely to extend beyond the specific activities and goals of the CPMSA. Reviewers also frequently expressed strengths or concerns with monitoring and evaluation plans and noted the importance of dissemination of innovative program approaches.

The format of reviewers’ comments and summaries varied considerably from one reviewer to another. Of 28 reviews (of 5 proposals), 11 reviews addressed the two generic merit review criteria directly and separately. The other 17 addressed the two generic merit review criteria indirectly within a discussion of strengths and weaknesses of the proposal or within a general commentary on the proposal. Since many reviews are provided in a “strengths and weaknesses” format, it would be appropriate to have strengths and weaknesses related to the two generic merit review criteria addressed specifically in each review.

b.
1) Did program officers adequately address the intellectual merit criterion in their decisions?

2) Did program officers adequately address the broader impacts criterion in their decisions?

 

Program officers’ decisions reflected closely reviewers’ assessments. Consequently the intellectual merit criterion and the broader impacts criterion were addressed in all (100%) program officers’ decisions that were examined. In particular, concerns related to either criterion that were raised in the reviewers’ assessments formed the basis of program officers’ requests for clarification from the proposers and later appeared in the Cooperative Agreements as specific areas for monitoring and reporting. Strengths that reviewers raised related to either criterion were frequently cited in decisions as well.

3.   Reviewer selection:

m.    Use of adequate number for balanced review;

n.      Use of reviewers having appropriate expertise/qualifications; 

o.      Use of reviewers reflecting balance among characteristics such as geography, type of institution, and underrepresented groups;

p. As appropriate, recognition and resolution of conflicts of interest by NSF staff and adequacy of documentation justifying actions taken. 

Comments:

d.      Review panels (and site visit teams) included at least 3, but almost always 4 or more, individuals representing different constituencies and areas of expertise. (see part b for elaboration)

e.      Considerable efforts were made to include reviewers (and site visit team members) with expertise in assessment and evaluation, policy, partnerships, teacher education K-16, technology, curriculum and instruction, and research. These efforts generally resulted in review panels with a range of expertise in relevant intellectual and practical domains. Review teams also included an appropriate mixture of individuals with expertise in science, science education, mathematics, and mathematics education. The COV noted in particular that efforts to include reviewers and site visit team members with expertise in policy and administration, and evaluation and research should be upheld in conjunction with ESR’s growing emphasis on collection and use of data to improve, maintain quality control of, and scale-up systemic reform projects.

f.        The documented composition of review panels and site visit teams reflected appropriate diversity with respect to gender, race/ethnicity, and geographic location. Notably, the panels and teams included in particular experts from geographic areas and race/ethnic groups most commonly targeted by the CPMSAs. 

Professionals from K-12 education, higher education, and education research and evaluation were well represented on the review panels and site visit teams. Recruiting additional qualified representatives from business and industry and the non-profit sector should be given consideration.

g.      No conflicts of interest occurred during FY 1998-2000. It appeared that appropriate steps were taken to inform reviewers of conflict of interest issues.

19.    Resulting portfolio of awards:

v)       Overall quality of science/engineering;

w)      Appropriateness of award scope, size, and duration;

x)        Effective identification of and support for emerging opportunities;

y)       Appropriate attention to maintaining openness in the system, for example, through the support of new investigators;

z)        Evidence that proposers have addressed the integration of research and education in proposals;

aa)  Evidence of increased numbers of applications from underrepresented groups;

bb)   Balance of projects characterized as 

         High-risk

         Multidisciplinary

         Innovative

Comments:

a) This question is only tangentially applicable to these projects, in the sense that all include a strong commitment and advocacy of increasing the quality of the math/science offerings throughout, particularly as they impact the preparation of students for college and increasing the participation in math/science courses.

b) The awards appear to have been appropriate and most effective in scope, size, and duration. In the cases where particular issues have arisen in terms of follow-on needs in organization, scope, or size, the staff and reviewers have endeavored to help refocus the programs. The review process, site visits, and reverse site visits, all contribute very positively to keep projects on track or discover and address problem areas.

 The total number of students impacted increased from approximately 265,000 to almost 690,000 (including large numbers of underrepresented groups). Projects reflected yearly increases in SEM course enrollment and successful completion.

 The effect on curriculum includes the implementation of standards-based curriculum. In schools participating for three or more years, one third or more of the teachers have implemented such changes in 96.6% of the math and 93.2% of the science courses (1998-99 Findings). Also 77.4% of these schools increased in math assessment scores and 82.4% in science assessment scores in those three years. 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.   

c) Effective identification of and support for emerging opportunities may be seen to apply to the transition from the CPMSA to the USP. This involves an expansion of the aim and a transition to a wider scope of systemic change which, because it is more comprehensive and uniform, creates more opportunities for success for a larger number of students.

d) The Principal Investigators in these projects are superintendents in schools with large minority enrollment. They have thus expanded the traditional pool of supported investigators, bringing into the system additional diversity and community ties.

e) All the proposals integrate research and education. There is great diversity in their approaches. This diversity creates a dynamic that enables sites to respond to local conditions, which is most appropriate for the overall program. For example, there are sites that use a philosophy to guide professional development (teaching fewer topics in greater depth with in-class follow-up) which is in line with current national thinking based on studies such as TIMSS.

f)  A survey of the data for key staff in the programs reveals a wide diversity of representation from underrepresented groups. For example, one site shows three African American and four female out of five key staff members. 

g) All projects, because of the nature of the program, systemic focus in extremely complex organizations that serve urban, diverse, low-socio-economic districts, are high risk.   In this area, balance of the portfolio is especially important.  The emphasis of the initial CPMSA program on grades 6-12 was appropriate at the time, but now the more inclusive K-12 focus of the USP is needed.  The cooperative agreement format makes certain—or should do so—that the balance is correct.

B.  RESULTS:  OUTPUTS AND OUTCOMES OF NSF INVESTMENTS

Strategic Outcome Goals: For each of the strategic outcome goals listed below comment on the following: Has the program demonstrated success in achieving the outcome goal?  (NOTE:  COV’s should separately address each of the indicators listed under the strategic outcomes.)  Provide NSF-supported examples which demonstrate your judgement, and explain why they are relevant or important to the outcome goal.  If performance is not successful, comment on the steps that the program should take to improve performance. It is important to note if the outcome goal is not relevant to the program and provide a brief explanation.
20.    PEOPLE Strategic Outcome Goal: Development of a diverse, internationally-competitive and globally-engaged workforce of scientists, engineers, and well-prepared citizens.

FY 2001 Performance Goal: The program is successful when, in the aggregate, results reported in the period demonstrate significant achievement in one or more of the following indicators:

p.        Improved mathematics, science, and technology skills for U.S. students at the K-12 level;
q.        Improved mathematics, science, and technology skills for  citizens of all ages, so that they can be competitive in a technological society;
r.        A science and technology and instructional workforce that reflects America's diversity;
s.        Globally engaged science and engineering professionals who are among the best in the world; and
t.         A public that is provided access to the processes and benefits of science and engineering research and education.
RATING:  SUCCESSFUL

Comments:  The program had demonstrated success in achieving the People outcome goal.

a.        The vast majority of the USI/CPMSA programs has shown significant increases in the number of students participating and succeeding in gatekeeper courses.  In mathematics over the period 1993-1998 the average annual increase for students enrolling in these courses is about 9% and the annual increase of successful mathematics completions during this time was about 7%. In science during the same period enrollment increased about 7% annually and completions increased by 8% annually, which is excellent.

Although the majority of programs have shown significant improvement, a few demonstrate the need for stronger leadership and clearer vision. This is particularly important for larger, complex systems since they impact large numbers of students and teachers.  Instructional strategies for working more effectively with second language students must be addressed in applicable cases.

         K-12 systemic activities


A key element to the success of the CPMSA investment is geared toward the 

partnerships which have been established.  These relationships not only provide support for students and teachers but also increase community awareness of the

efforts of the CPMSA and its influence on science and mathematics teaching and

learning.  CPMSA partnerships are demonstrated in various ways.  In one project, graduate students teach enrichment courses for which students in grades 9 to 11 are eligible.  During FY 2000, three CPMSA sites received supplemental support for higher education partnerships through the KHEP Program.  Eligible activities under this initiative include research-based professional development for teachers; summer institutes for teachers; research-based internships and/or mentorships for students; and tutorial programs involving graduate/undergraduate students.  In one site, the Partners in Education/Adopt A School Project has attracted 250 volunteers to assist with mentoring students.  CPMSA sites are all involved in developing standards-based curricula.  Progress in this area varies from the developmental phase to clearly defined time schedules.  There is indication that these efforts incorporate NCTM standards; NRC National Science Education Standards; and state Mathematics and Science Frameworks. The sites appear to be demonstrating more progress toward implementation at the lower grades than at the higher grades.

b.       In mathematics and science the USI/CPMSA schools increased student achievement at all levels by around 85% in the past 3 years.  Over 90% of the schools involved in the program have had at least one-third of the teachers involved in professional development programs.

Teacher quality is key to student achievement. Large numbers of new teachers are not credentialed in the appropriate subject areas, leading to a need for strong professional growth and development programs. This is a special problem in large urban systems with high turnover, and must be addressed in future awards.

c.        The CPMSAs seek to reflect the diversity of their constituencies at all levels

of the instructional program.  Project leadership teams in many of the sites which are strongly Hispanic or strongly African American (98%) are completely comprised of individuals which represent this community.  In addition, the CPMSA sites make a concerted effort to engage individuals as “lead teachers” that represent the school demographics.  Further, several CPMSAs have activities in partnerships with institutions of higher education focused on the recruitment and development of teachers of diverse backgrounds.
d.       n/a—While many CPMSAs engage the services of community stakeholder 

scientists, mathematicians, and engineers related to professional development of the instructional workforce, and student support experiences, e.g. mentoring, tutoring, research experiences, the global engagement of professionals who are the best in the world is not the major objective of this program.

e.        n/a—The advancement of learning by ALL students engaged through the 

CPMSA effort may ultimately advance the public access because it will potentially result in a larger pool of well informed and prepared citizens and participants in the science, mathematics, and engineering pipeline.  However, public access to processes and benefits of research and education is not foundational to the effort of the CPMSA.

21.    IDEAS Strategic Outcome Goal: Enabling discovery across the frontier of science and engineering, connected to learning, innovation and service to society.

FY 2001 Performance Goal: The program is successful when, in the aggregate, results reported in the period demonstrate significant achievement in one or more of the following indicators: 

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

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

o.       Partnerships connecting discovery to innovation, learning, and societal advancement; and

p.       Research and education processes that are synergistic.

Comments:  The Ideas outcome is not a primary objective of the CPMSA program and therefore not rating regarding achievement is pertinent.

a. n/a—This is not a primary goal of the program

b. n/a—This is not a primary goal of the program

c. This entity is not a CPMSA priority.  However, through partnerships with higher education and business and industry, both teachers and students are exposed to shared research activities.  In particular, some sites reported on science fair presentations by students resulting from research done with faculty.  At one site, students had the opportunity to participate in the Young Scholars Modern Mathematics Program at California State University.  In addition to course work, students were exposed to high-end mathematical modeling software.
d.   In some cases programs have connected with hands on education and internship opportunities. 
22.    TOOLS Strategic Outcome Goal: Providing broadly accessible, state-of-the-art information-bases and shared research and education tools.

      Y 2001 Performance Goal: The program is successful when, in the aggregate, as a result of its investments, results reported in the period demonstrate significant progress in achieving one or more of the following indicators:

m.      Shared use platforms, facilities, instruments, and databases that enable discovery;

n.       Shared use platforms, facilities, instruments, and databases that enhance the productivity and effectiveness of the science and engineering workforce;

o.       Networking and connectivity that takes full advantage of the Internet and makes SMET information available to all citizens; and

p.       Information and policy analyses that contribute to the effective use of science and engineering resources.

Comments: The Tools outcome is not a primary objective of the CPMSA program and therefore no rating regarding achievement is pertinent.

a. N/A—This is not a primary goal of the program

b. N/A—This is not a primary goal of the program 

 

As will be noted in future comments the database (TISC and CDE) activity is necessary if progress is to be made.  It is also important the school administrators be aware of the data base and use it to improve student performance.  We recommend networking of teachers and possibly students be accomplished through internet or interactive TV instruction, discussion, and chat groups.

c. N/A—This is not a primary goal of the program

d. See B.6.c.
23.    Areas of Emphasis: For each  relevant area of emphasis shown, determine whether the investments and available results demonstrate the likelihood of strong performance in the future? Explain and provide NSF-supported examples that relate to or demonstrate the relevant strategic outcomes.

g.   Strategic Outcome:  People

See Section B.5.a, pages 8 and 9

h.       Strategic Outcome:  Ideas

         Appropriate Balance of Portfolio (high risk, multidisciplinary, or innovative research) for each NSF  program

See Section A.4.g., page 8.

i.         Strategic Outcome: Tools

See Section B.7.b., page 11

9.  Please comment on program areas that the COV believes need improvement.

The baseline data elements must be continued over a number of years and specific follow-up information on university performance needs to be a part of the database.  For example, in college algebra courses has the performance of the students improved appreciably?

10. Comment as appropriate on the program’s performance in meeting program-

specific goals and objectives (non-GPRA outcomes).   Comment on the overall transfer process of the CPMSA program from HRD to ESR and the ensuing transitioning or absorption process of former CPMSA sites to the USP program.

The CPMSA program did meet some specific goals and objectives such as increasing the number of students taking and passing science and mathematics core courses.  This aspect will be enhanced by the transition of the CPMSAs to the USP initiative. 

The transfer process from CPMSA to USP is going very well. It is evident that the cooperative agreement activity with the CPMSA awardees significantly assisted them in achieving USP support.  The information shared with the CPMSAs as co-participants with the USP sites was very helpful.  The COV committee would expect other CPMSA sites to be successful in the up-coming USP competitions.

14.    NSF would appreciate your feedback on the COV review process, format and core questions.

Clearly, the COV review process is very important as an information source for the NSF management and program officers.  If done effectively, the information should be useful to NSF, Congress, and other government planners.  To be more effective it is necessary that a longitudinal database of specific information such as the number of students completing specific science and mathematics courses and the performance of these students at the university level be available.  Changes in evaluative parameters must be accompanied by normalization data if the database is to be valid.  In addition, we applaud the work of the REC Division in pushing evaluation.  Information such as the CPMSA Fact Book including the Tabulated Indicators for Systemic Changes (Systemic Research, Inc.) is very useful, but can still be more comprehensive.

The core questions are good. Combining the COV with GPRA and a value added 4-hour session reduces the time available for a thorough COV review.

SPECIFIC RECOMMENDATIONS—CPMSA/USP programs

         The databases are very useful and we recommend a continuation and expansion of the TISC database and a review and continuation of the other longitudinal databases.  If changes are made in the tests or categories included in these databases a normalization should be used to ensure continuity.

         The appropriate administrators should be educated in the use of the databases so long-term decisions can be made.

         When proposals are reviewed it is imperative in cases involving narrow decisions that all documentation and recommendations be included in the appropriate jackets.  These documents must be signed and dated.  It is most important that Panel decisions on the total proposal mix be included.

         The format of the Site Annual Reports and the Division Annual Report should mirror areas highlighted in the new COV Template.

         Annual reports from funded CPMSA/USP entities should clearly highlight the impact of the program and stipulate how the project has influenced/leveraged support from other sources.

         More specific directions should be transmitted to each site concerning the implementation of standards based curricula in mathematics and science.  Technical assistance should be provided to those sites which have demonstrated little progress in this area.

         In many of the reports the teacher turnover rate is high.  Perhaps NSF can assist in this opportunity by making information from ESIE and other sources of potential funding and assistance available to the School District Superintendent.

         In systems where large concentrations of new teachers exist, NSF must require aggressive professional development programs to ensure preparation in science and math.

         NSF must require from Boards of Education strong continuity of district leadership to justify the investment of the award and to maximize potential for improved student achievement.

         With rapidly changing demographics, NSF should give special attention to identifying effective instructional strategies for working with second language learners.

         NSF must take steps to provide effective models of management plans for large complex systems.

         Kathleen Bergin did an excellent job of preparing materials for the COV review. However, it became evident to us that the nature of the cooperative agreements, including the specific databases, requires much more work on the part of the program officers than do standard grants. We feel more staff support is needed within ESR.
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� The CPMSA program is no longer accepting new proposals. Previous recipients are still receiving funding and have been requested to make every effort to compete for Urban Systemic Program awards.


� The three COVs described the professional development contributions with respect to different indicators. The RSI COV considered professional development as part of indicator a, increasing achievement of students. The CPMSA COV described professional development in terms of Indicator (b): Improved mathematics, science, and technology skills for citizens of all ages, so that they can be competitive in a technological society, as well as indicator (c). This difference speaks more to the ambiguity of the goal indicators, however, than to the contribution of the ESR programs to the overall People goal.


 





