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The Centers for Learning and Teaching (CLT) program staff wishes to thank the Committee of Visitors (COV) for the thorough report.  We are especially pleased by the positive comments regarding the integrity and efficiency of the program’s implementation of the merit review process, the balance and quality of merit review panelists, and overall program management.  We appreciate the careful attention and considered response of COV members to questions posed by CLT staff regarding future directions of the program.  

This report is divided into three major parts:  

A. Integrity and efficiency of the Program’s processes and management;  

B. Results:  Outputs and outcomes of NSF Investments; and, 

C. Other topics. 

Each major part was further subdivided.  In reviewing the report, we found that several subparts appeared to address related issues.  In these instances, staff took the initiative to combine responses.  

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

Quality and Effectiveness of Merit Review Procedures  

The COV made two recommendations that we interpret to be related to the Reverse Site Visit process that is required of the “finalists” to each annual competition.  These are:

(1)  Is the review mechanism appropriate and is the review process efficient and effective?  Answer: YES

COV Recommendation:  Summary of answers to questions of the Blue Ribbon Panel should be made by the Program Officer (PO) and returned to the proposer.  Annual reports should then be checked to see how these have been implemented.

and,

(2)  Is the review process efficient and effective?  Answer: YES

COV Recommendation:  When proposals move to Blue Ribbon Panel and are rejected, it would be useful to record the rationale in detail.

Staff Response:  The CLT review process includes traditional panel review followed by a meeting of a Blue Ribbon Committee (BRC) to address portfolio issues related to top-rated proposals from each review panel within a competition.  Based on the recommendations of the BRC, “finalists” are identified and invited to NSF for a Reverse Site Visit (RSV).  The panel review, discussion of the BRC, and program staff input result in a set of questions that is developed for each proposal and sent to Principal Investigators (PIs). Written responses to these questions by the projects are submitted to CLT program staff and the BRC prior to the RSV.  

The RSV provides opportunities for clarification of the responses from finalist PIs which typically leads to further questions.  The Program Officer, responsible for the proposal, prepares a summary of the discussion, including the strengths and weaknesses identified by members of the BRC.  The salient elements of this summary, along with the reasons for the funding decision, are included in the Program Officer comments that are made available to the PI.  The PO comments, reviewer comments, and the panel summary from the merit review panel provide the potential PI with the basic reasons for the recommendation.   

The recommendations and issues identified by the BLC and CLT Program Officers during the RSVs are important points and often become a part of award negotiations.  Program Officers strongly agree that award conditions and issues identified as a result of this process should be monitored throughout the duration of the projects through two mechanisms:  (1) annual site visits that provide opportunities for real-time discussions with a broad range of project stakeholders, and (2) Annual and Final Project Reports.  

The standard Annual Reporting format provided through FastLane has been found to be more appropriate for scientific research projects than education programs.  CLT program staff is in the process of developing guidance for CLT PIs with respect to both content and format to ensure that these reports are more relevant both to project and to NSF program staff.  Issues raised by the BRC and other terms of negotiations will be explicitly incorporated into this template.  Other critical information that will be solicited in the Annual and Final Project Reports from each Center is:  (a) progress in recruiting a diverse cadre of doctoral students; (b) effective strategies for merging the goals and activities of the individual partners into a coherent, functioning Center; (c) strategies for developing productive and mutually satisfactory working relationships with school district partners; and, (d) other specific issues related to the domain in which the Center has chosen to work (e.g., diversity in mathematics education; curriculum development in science, assessment).
(3)  Are reviews consistent with priorities and criteria stated in the program’s solicitations, announcements, and guidelines?  Answer: YES
COV Recommendation:  Evaluation and institutionalization plans are two aspects that seem to be less well addressed in a number of proposals.  For proposals that are above the threshold, there is evidence that additional detail on institutionalization and evaluation is sought and examined when making the final recommendations.  At the time of mid-award review, special attention should be given to institutionalization.

Staff Response:  Program staff propose that, during the negotiations that precede an award, an agreement be reached between the PI and the Cognizant Program Officer on the aspects of the projects that could be reasonably institutionalized.  Monitoring progress toward institutionalization will then become part of the required mid-point Reverse Site Visit before the third funding increment is awarded; institutionalization will also be addressed during staff visits to project sites that monitor progress in the field.

(4)  Is the documentation for recommendations complete, and does the Program Officer provide sufficient information and justification for her/his recommendation?   Answer:  YES
COV Recommendation:  Program Officers do a superb job with documentation in general.  We noticed that in some cases, a few reports were not signed, and this may require vigilance.

Staff Response:  For the past several years, CLT and other programs in ESIE and throughout many parts of the Foundation have been concurrently processing electronic and paper jackets since FastLane does not yet have routing capability that allows for sign-off through appropriate channels within the Division.  As soon as the routing capability is implemented in FastLane, ESIE will proceed with total electronic processing.  We regret these oversights in paper jackets, and agree that, in the interim, additional vigilance is required.

Implementation of NSF Review Criteria

The COV noted that the review analyses, prepared by CLT Program Officers to justify award decisions, faithfully utilize both National Science Board merit review criteria (i.e., intellectual merit, broader impact).  The COV, however, noted several concerns about use of these criteria by reviewers in both individual reviews and panel summaries. 

(1)  Have individual reviews addressed whether the proposal contributes to both merit review criteria?   Answer:  NO
COV Recommendation:  While intellectual merit is always addressed, the broader impact criterion is not addressed consistently across reviewers.  This might require special attention.
and,

(2)  Have the panel summary reviews addressed whether the proposal contributes to both review criteria?  Answer: NO
COV Comment:  Panel summaries were uneven.  This may indicate that there were no discussions on it.

and,

(3)  Discuss any issues or concerns the COV has identified with respect to NSF’s merit review system.

COV Comment:  It is surprising that there was no consistent addressing of both criteria even in 2003.  Since the broader impact criterion seems to be hard for proposers to do, providing some examples may be useful.   When reviewers are asked to review the proposals, they need to be provided with the definitions of the merit review criteria from the RFP and reminded to comment on how these proposals specifically address broader impact.  This should be emphasized.
Staff Response:  Each program solicitation incorporates a template that explicitly lists the two National Science Board (NSB) merit review criteria, as well as considerations that assist in their definition.  Written instructions provided to reviewers by the program instructs them in the use of NSB, as well as special program-related criteria.  In addition, at the orientation session prior to merit review panel meetings, Program Officers and Division management stress, multiple times, the importance of addressing both NSB criteria in individual reviews and in panel summaries.  The Power Point presentations for reviewers define “Intellectual Merit” and “Broader Impact.”  With respect to “Intellectual Merit”, reviewers are asked to consider -– (a) how important is it [the project] in advancing knowledge and understanding; (b) how qualified is the PI (individual and/or team); (c) is it creative, original, and innovative; (d) is it well-conceived, well-organized; and (e) is there sufficient access to resources.  For “Broader Impact”, they are asked – (a) how well does it [the project] advance discovery and understanding; (b) does it broaden participation; (c) to what extent will it enhance the infrastructure for research and education; (d) will results be disseminated broadly; and (e) what may be the benefits to society.  Nonetheless, some reviewers continue to note that separation of their reviews into these two criteria is somewhat artificial, making it difficult to articulate critical aspects of their assessments.  In addition, even for education projects, they note difficulty in understanding the meaning of “broader impact.”  

Program staff does acknowledge that the process employed to date has not been adequate.  To this end, we will investigate better ways (a) to define the criteria so as to guide preparation of reviews and panels; (b) to instruct panel chairs, who are selected from members of the review panel, to provide better guidance to their colleagues; and (3) to ask Program Officers to monitor reviews from their panel both prior and during panel meetings with the objective of ensuring that final reviews more evenly address the two NSB criteria.    

Resulting Portfolio of Awards

The COV positively assessed the balance of the program portfolio with respect to geographic distribution, risk, and multidisciplinary aspects.  It noted that the award size and duration was appropriate, but cautioned that even given the size of investment, the scope of Center activities was “tremendous.”   In addition, the COV noted that a real effort has been made to involve institutions traditionally not involved in this type of education research.  

(1)  Overall quality of the research and/or education projects supported by the program.

COV Comment.  The COV noted that, while the quality of the research and education activities looks high in terms of project plans, it is too soon to assess whether the overall objectives of the CLT program are being achieved.  COV members indicated, however, that this “newness” provides an opportunity to consider cross-center networking as a means of synthesizing findings and accomplishments.  As a result, the COV recommends that the CLT program re-think the current CLT evaluation and incorporate issues of synthesis and connection across projects.  
Staff Response:  The CLT program staff concur that the CLT evaluation should be reconceptualized.  The current evaluations, conducted by Westat (monitoring), Abt Associates (surveys to key constituent groups), and SRI (interviews with key personnel) have helped identify important program issues around the three CLT goals of leadership, education research, and teacher education.  This is reflected in the following kinds of data:

· numbers of graduate students served;

· numbers of faculty involved; and,

· kinds of professional development offered.

In addition, the SRI qualitative study has identified a set of indicators of CLT collaboration that help to define the "value added" of funding “Centers.”

Program staff agrees with the COV panel, however, that it is now time for the evaluation to focus on creating syntheses across projects on key indicators that reflect the learning from a more mature program.  Possible questions are:

· What works to develop strong and effective leaders?

· What mechanisms are most likely to develop high quality teachers?

· What kinds of research are the CLTs producing and how can results affect practice? 

In response to this suggestion by the COV, on August 30, 2004, seven individuals (two CLT Principal Investigators; two CLT evaluators, one member of the COV, one member of the BRC) joined CLT Program Officers in a one-day retreat to begin the work of creating a conceptual framework for how the CLT evaluation might be restructured.  This is timely, as the current evaluation contracts will expire in March 2005.  Attendees made recommendations regarding how NSF could best gauge the strategic approaches and accomplishments of the program, as well as suggested longitudinal studies of doctoral and postdoctoral students to determine the impact of the program on the career paths of these potential leaders of STEM education. 

(2)  The program needs to address issues related to the representation of underrepresented institutions.

COV Recommendations.    Over one-half of future teachers and 60 percent of minority students begin their STEM education at community colleges.  For these reasons, special attention should be paid to this population.  The program should therefore seek ways to build true partnerships with community colleges.  Similarly, CLT should seek opportunities to involve minority-serving institutions, such as those involved in other NSF programs, e.g., Louis Stokes Alliances for Minority Participation (LSAMP), Alliances for Graduate Education and the Professoriate (AGEP), Historically Black Colleges and Universities-Undergraduate Program (HBCU-UP), and Tribal Colleges and University Program (TCUP).   

Staff Response.  Program staff strongly agrees with the recommendation of institutional diversity given that a major program objective is to increase diversity of the nation’s instructional workforce and STEM education leadership.  Another critical target population, not noted above, is the set of institutions that have historically produced large numbers of science, technology, and mathematics teachers (e.g., former state teachers colleges).

The low level of community college participation is due to the requirements that CLTs include a doctoral degree program in STEM education and aggressively pursue and education research agenda.  Past solicitations explicitly required Centers to engage school district partners to serve as platforms for research and to ground Centers’ research in practice.  Future solicitations for both new and renewal awards will encourage proposed Centers to include a focus on institutions that contribute to the education of large numbers of STEM teachers, including two-year colleges.  With respect to two-year institutions, a research focus could include articulation of pre-service education programs with four-year institutions.  

The findings and the successful models of the Centers will have an impact on the programs of all institutions that produce teachers.  CLT program staff is developing strategies for the effective translation of research findings to practice across a broad range of institutional audiences.  These plans will include a specific emphasis on working with community colleges.  

The progress being made by Centers with respect to minority-serving institutions is also limited.  In its first year, the CLT program made seven developmental awards that were intended to facilitate entry of these and other institutions not traditionally successful in NSF programming.  This strategy, however, proved to be ineffective.  The most recent Center cohort--those funded in 2003--has several HBCUs as partners and a Center for the Mathematics Education of Latinos (CEMELA) (ESI-0424983) at the University of Arizona has recently been awarded.  We agree that including minority-serving institutions provides opportunities to attract a more diverse cadre.  The importance of diversity will be more prominently stressed in future program solicitations.  In addition, CLT program staff will work with the EHR Division of Human Resources Development (HRD) to investigate linkages among CLT and HRD’s minority-serving programs.     

(3)  Does the program portfolio have an appropriate balance high risk proposals?  Answer:  YES
COV Comment:  A certain degree of risk is embedded in the program concept itself. As noted below, none of the Centers takes great risks on a totally new idea.

Staff Response:   CLT program staff believe that the program has taken more risks than may have been apparent to the COV.  There is a difference in the degree of risk in a project that involves three of the leading universities in the U.S. working together on a problem central to the career-long research agenda of a lead Principal Investigator and in a project involving less prestigious universities experimenting with an idea not tried before and outside the area of expertise of project leadership.  An example of the former is the Center for Diversity in Mathematics Education (ESI-0119732) involving the University of Wisconsin, the University of California-Berkeley; and the University of California-Los Angeles which is led by several of the nation’s leaders in mathematics education.  An example of the latter is the Appalachian Collaborative Center for Learning, Assessment, and Instruction (ACCLAIM) (ESI-0119679) which represents a partnership of the University of Tennessee, the University of Kentucky, the University of Louisville, Ohio University, and the University of West Virginia (just added).  ACCLAIM’s hypothesis is that the mathematics education program of this poor, rural region cannot be improved by bringing in experts because few will elect to migrate to that region.  ACCLAIM is investigating whether it is possible to cultivate native talent.  It is not clear that the project can identify enough “native talent” to make a difference or whether the experts, once trained, will not move to more attractive regions.

Additionally, the recently National Center for Engineering and Technology Education (ESI-0426421) at Utah State University has a focus on technology education which is an important, and much neglected area of K-12 formal school education.  The research base for this Center is not as well-established than the areas of mathematics and science education, particularly relative to cognitive learning.  Both the Blue Ribbon Committee and the CLT Program Officers agreed that the risk was worth taking despite the challenges posed on the project team to build an adequate research base within the relatively short life of a CLT.  

(4)  Does the program portfolio have an appropriate balance on innovative proposals?  Answer: NO

COV Comment:  Each Center has elements that are innovative; there are no totally new ideas or thrusts.

Staff Response:  It is difficult to know how to respond to this comment.  The fact that each Center has elements that are innovative implies that there are some new ideas at work.  Another point relevant to this comment is that the expectation is that each Center will address a critical national issue.  This focuses thrusts that are likely to result in a successful proposal to older, already identified problems.  Of course, one can employ new approaches to these problems.  We believe there are a number of examples of this.  The Center for Technology-Enhanced Learning in Science (TELS) (ESI- 0334199) is building a web-based “facility” (the educational accelerator) that can be used by researchers around the country to study the impact of the use of new technologies on the teaching and learning science.  Nothing like this exists.  The ACCLAIM Center is using a new approach to improving mathematics education in Appalachia.  All participating graduate deans have agreed that courses taken at any one of the partner institutions will be accepted at the other institutions without additional tuition.  Indeed, what has emerged is an ACCLAIM doctoral program.  In DIME, the Center for Assessment and Evaluation of Student Learning (CAESL) (ESI-0119790), and the Mid-Atlantic Center, graduate students at any one of the university partners have ready access to faculty from other partner institutions.  Graduate students in these programs now freely consult faculty throughout their Center.  The Center for Informal Learning and Schools (ESI-0119786), an international partnership between the Exploratorium, Kings College-London, and University of California-Santa Cruz to study the interface of informal and formal education, represents the first graduate program in informal science education in the U.S. and only the third in the world.

(5)  Does the program portfolio have an appropriate balance across disciplines and sub-disciplines of the activity and of emerging opportunities?  Answer: NO

COV Comment:  Technology education, information technology, and engineering are underrepresented.

Staff Response:  Program staff recognizes the need for more attention to education research that informs technology education.  As a result, the most recent program solicitation (NSF 04-501) included technology and engineering education as a gap in the CLT portfolio.  Four proposals were received in that area in FY 2004.  Two of the proposing groups were invited to respond to questions about their proposals at RSV presentations and one was selected for award, the National Center for Engineering and Technology Education (ESI-0426421) at Utah State University.  

Information Technology is an integral part of the TELS Center at University of California-Berkeley and the use of computer technology in the way science is taught is the focus of the Center for Applications of Information Technology in the Teaching and Learning of Science (ITS) (ESI-0083336) at Texas A&M University.

Management of the Program Under Review

The COV assessed that Program Officers and staff have put great effort into the management of the CLT program.  

(1)  Responsiveness of the program to emerging research and education trends.

COV Comments: They are keeping up with trends and contributing to the future.  Need to probe new areas beyond the edge of what we know.

Staff Response:   Program staff are unsure about the nature of the new areas mentioned in the comments.  We agree, however, that the CLT program should develop new knowledge beyond what is currently known.  We believe the funded Centers are developing such knowledge although the domains in which this work is taking place are not new.  For example, the Center for Proficiency in Teaching Mathematics (ESI- 0227586) at the University of Georgia is investigating the mathematics that is important for those responsible for providing professional development for the K-12 instructional workforce.  The Mid-Atlantic Center is investigating ways that prospective teachers gain knowledge of mathematics; how that knowledge is used in classroom practice; and what the impact of the knowledge and resulting classroom practice is on student achievement.  This area is certainly not new, but knowledge about these issues will be beyond what we know and has the potential to impact significantly teacher education.

(2)  Higher Education Centers.

COV Comments.  Criteria and goals of the Higher Education Centers seem to significantly differ from the others.  Do the Higher Education Centers make sense?  How is the information and knowledge accumulated to be shared with other higher education institutions?  How do Higher Education Centers and the other Centers interact with each other?

Staff Comments.   The Division of Undergraduate Education (DUE) acknowledges that Higher Education Centers (HE-CLTs) differ, on the surface, from the K-12 Centers developed by ESIE.  The two Center efforts, however, share common features in terms of building an infrastructure, enhancing content knowledge and pedagogical skills, and supporting STEM education research.  While a goal of the ESIE Centers is to enhance the content knowledge and pedagogical skills of current and future K-12 teachers, the HE-CLTs focus on improving the pedagogical skills of STEM disciplinary faculty so as to enable all undergraduates students (including future teachers) to experience effective teaching practices and exemplary educational materials.  Infrastructure building in the case of HE-CLTs relates to developing the STEM faculty as a community of educators.  Similar to the ESIE Centers, HE-CLTs involve partnerships with implementation sites, as well as other institutions such as professional societies. In formulating a program of relevance to the higher education community, goals and objectives are designed to reflect issues that are specifically related to higher education, but nevertheless consistent with the overall goals of CLT.   The review criteria for the HE-CLTs were parallel to the review criteria for ESI-CLTs, but tailored to higher education.  Should there be future competitions for HE-CLTs, the expectation that Centers reflect the common features of the CLT program would continue.
Given that the CLT program addresses all sectors of STEM education infrastructure, HE-CLTs do make sense within the program context.  HE-CLTs are designed to target STEM disciplinary faculty and research questions of relevance to STEM undergraduate education.  In 2002, the CLT program solicitation included Higher Education Centers in addition to the ESIE Centers in order to specifically address issues of undergraduate STEM education and the higher education instructional workforce.  Paralleling the goals and objectives of the CLT program, HE-CLTs seek to build the infrastructure that supports undergraduate STEM education, including research on teaching and learning, support for improved instructional methodologies and implementation of exemplary educational materials, and faculty development to enable current and future faculty to implement effective teaching practices and engage in the scholarship of teaching.
The Higher Education CLTs are designed to develop and accumulate knowledge to be shared with other higher education institutions.  The two funded HE-CLTs include strategies for involving a larger community of faculty and institutions.  Both projects seek to impact future faculty who will transfer knowledge from their institutions to additional colleges and universities as they become new faculty members.  Both projects include opportunities for faculty from other institutions to participate in institutes or forums, eventually impacting faculty at their home institutions.  Each of the two HE-CLTs is co-funded by an NSF research directorate (i.e., Mathematical and Physical Sciences (MPS), Engineering (ENG)).  Each of these Directorates has collaborated with EHR in expanding opportunities for the CLTs to interact with the STEM research community.  In addition, HE-CLTs participated in the PI conference for the Course, Curriculum, and Laboratory Improvement (CCLI) program in DUE.  

The Center for the Integration of Research, Teaching, and Learning (CIRTL) at University of Wisconsin-Madison is developing and implementing strategies for transferring the CIRTL Professional Development Program in Teaching and Learning to a national network of research universities and for institutionalizing it at these universities. Its strategy is to produce cohorts of STEM graduate students and post-doctoral researchers who are launching new faculty careers at diverse institutions and to become the center of a national dialogue on professional development in STEM higher education teaching and learning.  The Center for the Advancement of Engineering Education (CAEE) at the University of Washington offers annual Engineering Education Institutes for faculty from other institutions to develop, promote, and sustain a national community of engineering education scholars.
B. results:  outputs and outcomes of nsf investments.

The COV provided a number of examples of outcomes with which we agree, noting the development of graduate and undergraduate programs, pre-service education, and development of in-service teachers.  The COV panel noted enrollment of over 166 doctoral and 13 postdoctoral students in the program that has been captured by the on-line monitoring component of the CLT evaluation.  In addition, the panel noted the growing international aspects of the program, especially linkages of research agendas between the NSF-CLT and the Deutsche Forschungsgemeinschaft (DFG).  

An outcome that program staff believe to have particular potential is an innovative web-based network, CLTNet.  CLTNet was established through a grant to support the work of the individual Centers and of the program.  The intent was to build an electronic presence for the CLT program and a place where work across CLTs could be shared and nurtured, as well as where research and findings of each CLT could be reported.  To that end, SRI was awarded a planning grant to determine the needs of all the stakeholders, ranging from Center and NSF program staff, to the public.  Within one year of full funding, most capabilities have been brought online and the system is currently being expanded.  

The Web site includes representation of, and links to, each of the CLTs; conferencing “facilities;” support for threaded discussions; “whiteboards;” mailing lists; information on fellowships within the program; job and professional development opportunities; news, resources, and other features.  The site is organized into three levels: public, member, and (potentially) project.  Each level provides access to appropriate resources without violating confidentiality or privacy.

In future years, it is expected that CLTNet will extend Principal Investigator (PI) meetings by providing pre- and post-meeting interactions among participants.  This could be done through on-line discussions, shared papers, and extended working groups that would synthesize work of the CLTs.  In addition, CLTNet could become a medium for exchanging project data.  The Web site is http://cltnet.org./
C. Other Topics

Program areas deemed in need of improvement, or gaps (if any) within program areas.

(1) Intentionality – models and research.

COV Comment.  Across the four solicitations, elements have remained consistent but the definitions have been substantially different. What seems to be missing is intentionality on the part of the program in setting the agenda.  Each center needs to be identified as an expert in a particular theme.
Staff Response.  A major goal of the CLT program, as established, was to renew and diversify the nation’s leadership in STEM education at the doctoral level.  In the early years, because of the broad spectrum of needs as well as lack of knowledge about the field’s capacity, NSF did not attempt to dictate research needs.  Even during this time, however, Center awards were selected to address unique emphases.  Over time, responses to CLT solicitations became stronger and portfolio development played a more prominent role.  As noted elsewhere in this response, program staff review the portfolio after each round of awards to determine the gaps and areas of greatest need.  Members of the Blue Ribbon Committee also provide advice on this issue.  These deliberations are then reflected in the next program solicitation.  For example, technology education has been identified for two consecutive program solicitations as an area of need.  We believe this process works well in that it provides the field with guidance of program needs while allowing for creativity of the field in shaping research focus, research design, partnerships, and other strategies requisite to developing a viable Center. 
(2) Bandwidth.  

COV Comment.  Centers need to show that they recognize the bandwidth issues and need for studies that examine the same issue in different contexts and with diverse populations. They need to understand the conditions under which something has worked or not.  Perhaps a CLT on context of change - a Center at the "hub" that would help the CLTs pull together around context issues and what goes across and what changes. 

Staff Response.  Although CLT has explicitly avoided funding more than one Center with a focus on the same research problem, once Centers are funded areas of common interest become apparent.  Conversations among project staff at various Centers are encouraged and this is a feature of annual PI meetings.  In many cases members of one Center project team is on the Advisory Committee of another Center.  These arrangements have led to conversations about joint research and to mini-conferences to discuss ways of studying issues from different perspectives.  

For example, at a CLT Retreat of Centers with a focus on mathematics held in October 2004, issues of common interest were discussed extensively.  Participants identified a number of common areas of interest and made plans to share among themselves and with the broader community various tools, such as databases, research bibliographies, etc.  It seems likely that some of these Centers will continue to pursue common themes.  Program staff is strongly encouraging Centers focused on science education to make similar efforts.

(3)  Portfolio Gaps.  

COV Comment.  These might be identified not by looking at grade levels and topics but by the needs of the field, questions driven by those people on the ground in districts and classrooms.  

  Staff Response.  We agree that gaps should be considered from a number of different perspectives.  This is one of the reasons we do not require proposals to reflect the gaps listed in the program solicitation and allow the field to help define the gaps.
(4)  Diversity. 

COV Comment.  Increase "diversity" among graduate fellows and faculty. Develop innovative mechanisms to recruit students and faculty from African American, Latino, and Native American cultural backgrounds.
Staff Response.  In our view, CLT has little influence on the diversity of faculty.  The Centers that are funded already have faculty in place and hiring new faculty is not a program goal.  We agree with the need to increase the diversity among the graduate and postdoctoral fellows and do have some leverage there.  This will be on the agenda of the next PI meeting.  

(5)  Disciplinary Faculty. 

COV Comment.  When you look at participants (WESTAT evaluation report), it is difficult to see where the content people are. The panel was concerned over the small number of disciplinary faculty participating in the Centers, as reported on page 22 of the WESTAT report.  
Staff Response.  The involvement of scientists and mathematicians varies considerably across Centers; however, there is some involvement of faculty from disciplinary departments in all Centers.  CLT directly addresses one of the main challenges in higher education, i.e., that of forging meaningful linkages between Colleges of Arts and Sciences and Colleges of Education.  In some Centers, however, the number of disciplinary faculty exceeds the number of education faculty (Texas A & M) and disciplinary faculty are Co-PIs in several Centers.  Nevertheless, we agree with the need for substantial contributions from disciplinary faculty and this is an ongoing topic of discussion with PIs of projects that are characterized by limited disciplinary participation.  

Comments on program’s performance in meeting program-specific goals and objectives that are not covered by the above questions.  

COV Comments:  Regarding the development of highly qualified mathematics and science teachers, to what degree is this goal being met and what’s the evidence?  Where is the effort to increase participation of underrepresented groups?

Staff Response:  All Centers have substantial teacher education components and the CLT portfolio addresses this across the spectrum of teacher education: preservice, induction, and inservice.  Evidence on the effectiveness of these efforts is being collected.  For example, a Mid-Atlantic Center partner, the University of Delaware, has revised its program for preparing elementary mathematics teachers.  The first cohort of students that went through the revised program are graduating this spring and the Center will follow its graduates through the first few years of their teaching careers to In order to assess the impact of the revised program.

More attention needs to be paid to increasing the participation of underrepresented groups and this will be on the agenda of the next PI meeting.

Identification of agency-wide issues that should be addressed by NSF to help improve the program’s performance.

COV Comments.  Differences, similarities, coordination of the agendas of the CLTs, Science of Learning Centers (SLCs), Math and Science Partnership (MSP) projects, and Interagency Education Research Initiative (IERI) projects. How do they inform one another?  How are these programs working together, interfacing to inform infrastructure? How are they informing the effort to be excellent in science on a national level and to produce excellent K-12 education?  Coordination of the information coming from different programs such as CLT NET, MSPs, etc. They are working on similar problems. It would be nice to easily access related information. 

Staff Response:  Program staff agree with the need to have better coordination among the CLT, SCL, MSP, and IERI projects.  We know that there is pair-wise coordination in some cases since there are Co-PIs common to two or the projects.  In order to bring about more global coordination, we have brought this to the attention of the Office of the Assistant Director for Education and Human Resources (EHR) since higher management levels will have greater leverage in affecting coordination across organizational units both within EHR and across NSF.

Please provide comments on any other issues the COV feels are relevant.

The CLT program staff asked the COV to respond to three programmatic questions: (1) What are the critical factors for decisions to renew existing Centers versus funding new Centers?   (2) What are the gaps in the CLT program portfolio?  What critical national issues related to STEM education are not being addressed by the CLT program?  And, (3) What evaluation issues should be paramount in planning for the renewal of the contracts for the program evaluation?

Staff Response.  We appreciate the thoughtful responses to our questions and will make use of the suggestions in the future.  The suggestions about the critical factors in deciding whether to fund new Centers or renew existing ones will inform the communications we will have with our existing Centers, as well as future program solicitations.

The suggestions about addressing gaps in the CLT portfolio are excellent and will guide our thinking on this issue.  Some of the suggestions have already been realized.  As indicated earlier in this response, we have already funded a new Center focused on engineering and technology education. This Center will be promote the International Technology Education Association (ITEA) standards and the preparation of teachers to implement those standards.  As new CLT proposals are considered, design will be expected to play a major role in standards-based professional development activities across the STEM disciplines.

The comments on evaluation issues were extremely interesting and useful.  As was indicated earlier, we have held a one-day symposium in late August, 2004 to obtain input on these issues.
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