INTRODUCTION





�	The National Science Foundation (NSF) provides leadership and support for the Nation’s efforts to improve science, mathematics, engineering, and technology education. This includes education leading to careers in these areas and to scientific and technological literacy. The Foundation has education and human resources activities addressing every level of education. Although almost all units of the Foundation are engaged in these activities, primary responsibility is concentrated in the Directorate for Education and Human Resources (EHR), which consists of the following Divisions and Office:



Division of Educational System Reform  (ESR)�(703) 306-1690��Division of Elementary, Secondary and Informal Education (ESIE)�(703) 306-1620��Division of Graduate Education (DGE)�(703) 306-1630��Division of Human Resource Development (HRD)�(703) 306-1640��Division of Research, Evaluation, and Communication (REC)�(703) 306-1650

��Division of Undergraduate Education (DUE)�(703) 306-1670��Office of Experimental Program to Stimulate Competitive Research (EPSCoR).�(703) 306-1683

��

	This program announcement includes each of the programs of the Division of Undergraduate Education (DUE). Brief supplements will be issued, as needed, to announce relevant changes or additions.





RATIONALE FOR DUE PROGRAMS



	Undergraduate education is central to NSF’s mission in human resources development.  Whether preparing students for graduate study, for direct entry into the workforce through a two- or four-year degree, or to be literate citizen-leaders, undergraduate education provides the critical link between the nation’s schools and entry into our increasingly technological workforce and society. 

	DUE serves as the focal point for NSF’s agency-wide effort in undergraduate education.  The Division’s programs and leadership efforts reflect the recommendations made in the 1986 report of the National Science Board, “Undergraduate Science, Mathematics and Engineering Education” (NSB 86-100).  DUE programs are further refined through more recent NSF-sponsored workshops such as, “Partners in Progress: The Role of Professional Societies in Science, Technology, Engineering, and Mathematics Education in Two Year Colleges” (NSF 93-64); “Workshop on the Role of Faculty from the Scientific Disciplines in the Undergraduate Education of Future Science and Mathematics Teachers” (NSF 93-108);  “Innovation and Change in the Chemistry Curriculum” (NSF 94-19); and “Gaining the Competitive Edge: Critical Issues in Science and Engineering Technician Education” (NSF 94-32).

	Reports from these and other activities emphasize the critical importance of undergraduate education in developing superior teachers, scientists, mathematicians, engineers, technologists, and technicians, as well as in empowering our citizenry through scientific and technological literacy.  The reports emphasize the need to focus both on curriculum reform and on development of faculty and teachers.  The findings document the need to improve introductory college courses, both classroom and laboratory components, for all students.  The reports urge special attention to the preparation of future elementary and secondary school teachers and to the successful participation of groups currently underrepresented in technical professions.  They recommend improved opportunities and incentives for faculty to invest creative energy into integrating teaching and scholarly activities.

	Faculty members who vigorously combine teaching with scholarship are essential to the creation of vital science, mathematics, and engineering education at any level and in any institution. The Foundation seeks to provide incentives and rewards to stimulate and motivate faculty members so that creative teaching and instructional scholarship become a part of the “faculty culture” at all institutions. This means that faculty members who are primarily teachers need opportunities to deepen their knowledge, while those engaged in discipline-based research need encouragement to connect their research with learning experiences for their students, and to develop expertise in innovative teaching.

	The Foundation’s opportunity to have a major impact on undergraduate education is greater than ever. Increased national recognition of the importance of science education coupled with an explosion in new educational technologies, innovations in K-12 education, increased understanding of how students learn, and successful interdisciplinary approaches create new opportunities for improving undergraduate education.





DUE PROGRAM DESIGN



	The Division’s programs are designed to meet the challenge of ensuring:



the quality of instruction in the diverse set of institutions of higher education: two-year colleges, four-year colleges, and universities; 

that talented and dedicated students are attracted to and retained in high quality programs preparing scientifically and technologically literate citizens, future technicians, future teachers, and future scientists and engineers; 

the development of a diverse, intellectually vigorous faculty, committed to the improvement of undergraduate education; 

the development and wide-spread implementation of curricula and laboratories that incorporate scientific advances, interdisciplinary perspectives, and effective utilization of computer driven technologies and high speed communication;

an educational experience for all students based on increased understanding of how students learn; and

the full support of the leadership of the academic community, with effective linkages between high school and college, college and graduate school, and college and the workplace.



	The Division supports both curriculum and faculty development through projects and leadership activities.  Curriculum development programs engage faculty at all types of institutions in the creative and continuing renewal of undergraduate courses, curricula, and laboratories.  The term “curriculum” is construed broadly to include the modes and contexts of teaching and learning, as well as the content of instruction.  Faculty development programs target the preparation and revitalization of faculty who teach undergraduates. 

	 A major emphasis is teacher preparation programs that feature both small- and large-scale efforts to engage the nation’s college and university faculties in the undergraduate education of the next generation of K-12 science and mathematics teachers.  Another area of emphasis targets the education of professionals in areas of advanced technology typified by associate degree programs.  All DUE programs maintain an awareness of multicultural issues in teaching and the importance of enlisting the talents of our nation’s richly diverse population.

	The Division encourages Principal Investigators to collaborate with and learn from faculty in other countries that have been effective in producing high quality professionals in science, mathematics, engineering, and technology fields. Such collaborations can add significantly to the educational enterprise of all parties involved.

	The Division’s strategy for systemic impact utilizes both small and large projects:



Most projects are relatively small in scale. Small projects in large numbers engage many faculty members and students at all types of institutions in all sections of the country.  Projects take many different forms depending on specific circumstances, institutional type or discipline.

A few projects (such as centers, systemic initiatives, and collaboratives) are relatively large in scale.  Such efforts incorporate a unified theme and provide coordinated comprehensive approaches to widely recognized problems.  They involve a critical mass of personnel, are based on a consensus from a national community, and, where appropriate, are accomplished through coalitions of institutions.



	Projects in both categories aim to effect large-scale improvements.  The larger projects often serve to refine and spread demonstrably successful practices first developed as small-scale efforts.  Both large and small projects should plan to produce a product such as a text, a published article, a manual, or software for widespread distribution.  All projects yield a major benefit, which is the productive engagement of scientists, mathematicians, engineers, technologists, and technicians with the process of education.  The collective impact of this variety of projects across the nation, both short- and long-term, is the key to real improvement in undergraduate education and ultimately in elementary and secondary science, mathematics, and technology education.

	The programs described below are expected to encompass most of the activities supported through DUE; however, additional ideas and mechanisms will be considered by DUE staff at any time.�







New in 1996



Institution-Wide Reform of Undergraduate Education:  For more information on this program which seeks to stimulate comprehensive reform of undergraduate science, mathematics, engineering, and technology education and to provide national models of excellence, please contact the DUE Information Center at (703) 306-1666, and request NSF Publication 95-127.





�OVERVIEW OF DUE PROGRAMS





�	Advanced Technological Education  (ATE) is a program managed jointly by the Division of Undergraduate Education and the Division of Elementary, Secondary, and Informal Education.  The program promotes exemplary improvement in advanced technological education at the national and regional levels through support of curriculum development and program improvement in undergraduate and secondary school education. The approach of the ATE program is to utilize the resources of the nation’s associate degree granting institutions in alliances with four-year colleges and universities, secondary schools, business, industry and government.  The ATE program features two components:  National/Regional Centers of Excellence for Advanced Technological Education; and support of ATE Projects which focus on one or more aspects of curriculum and instructional materials development, faculty and teacher development, technical experiences for students, or laboratory development.  ATE also welcomes proposals for activities that will lead to better understanding of issues in advanced technological education. 

	Proposals for projects in teacher preparation are solicited through the NSF Collaboratives for Excellence in Teacher Preparation (CETP) program and as a special emphasis in all other DUE programs. The CETP program supports efforts to achieve comprehensive change in the undergraduate education of future teachers and to increase substantially the quality and number of teachers well-prepared in science and mathematics, especially members of underrepresented groups. Collaboratives must include the leadership and participation of faculty members in science, mathematics, engineering, and technology, in concert with colleagues in education departments and in the K-12 community.  Teacher preparation projects of less comprehensive scope than a Collaborative must be submitted through one of the division’s other programs (ATE, CCD, ILI, and UFE) and will be given special consideration.

	The Course and Curriculum Development (CCD) Projects component of the Course and Curriculum Development program seeks to improve the quality of courses and curricula in science, mathematics, engineering, and technology.  It encompasses activities affecting the learning environment, content, and experience of instruction.  This component seeks projects that envision major changes with potential national impact and that result in widely disseminated products such as textbooks, software, and other teaching materials.  The current CCD emphasis is to support development of introductory-level courses and curricula, especially those that are multi- or inter-disciplinary in nature and those that serve to attract students to and prepare them for careers in teaching.

	Major initiatives within Course and Curriculum Develop�ment are Systemic Changes in the Undergraduate Chemistry Curriculum (Chemistry Initiative); the Mathematical Sciences and their Applications throughout the Curriculum (Mathematics Initiative) managed by DUE in cooperation with the Division of Mathematical Sciences; and the Institution-Wide Reform of Undergraduate Education in Science, Mathematics, Engineering and Technology:  Progress Based On Performance (IR).  The systemic initiatives share the goal of fostering reform of undergraduate science and mathematics education by encouraging institutions to reexamine the roles of each disciplinary department in the instructional program as a whole, to explore and exploit new relationships among disciplines, and to develop introductory and advanced courses, curricula, and materials that will benefit all undergraduate students at the participating institutions and have potential for national impact.  Projects are expected to significantly involve faculty from several disciplines.  The objective of the Institution-Wide Reform of Undergraduate Education is to encourage colleges and universities that have begun to develop innovative curricula and courses to capitalize on these investments and convert successful innovation into pervasive institutional reform that will benefit all students.  The initiative’s goal is to encourage institutional leaders to undertake the process of reallocating their own more substantial resources to accomplish reform of undergraduate education throughout their institutions, with successful efforts serving as national models for similar institutions.

	The Instrumentation and Laboratory Improvement (ILI) program supports the development of new or improved laboratory courses or experiments in science, mathematics, engineering, and technology.  The program predominantly supports Instrumentation Projects (ILI-IP), which provide matching grants for equipment needed to carry out a proposed project.  The program seeks projects that will serve as models for the use of instrumentation.  The Leadership in Laboratory Development Projects (ILI-LLD) portion of the program supports the intellectual effort needed to develop national models for undergraduate laboratory instruction.  Unlike the Instrumentation Projects, ILI-LLD primarily supports project costs other than equipment.

	The Undergraduate Faculty Enhancement  (UFE) program supports projects that enable faculty members who teach undergraduate students to gain experience with recent advances and new experimental techniques in their fields and learn new ways to incorporate these into undergraduate instruction.  Projects are regional or national in scope and typically consist of hands-on workshops or short courses, along with follow-through activities.  Additional features of UFE are regional coalitions among 2- and 4-year institutions and workshops sponsored by professional societies.  UFE projects may serve as vehicles for dissemination and adaptation of model courses and materials developed under other DUE programs in curriculum and laboratory improvement.  Strongly encouraged are the enhancement activities described in the UFE section that assist faculty just beginning their academic careers or that aid the preparation of graduate students for their roles in undergraduate education.

�
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Summary of FY 1995 Programs



Program�Program

Budget

($ M)�Number of

Proposals�Funds

Requested

($ M)�Number of Awards

New    Cont.�Award Range 

(in thousands)�Duration

Range 

(in years)��ATE�15.5�,��115�165�39�15�50-3000�1-3��CETP�18.0��19�89�4��3�4000-5000�5��CCD�17.1�478�137�98�25�30-800�1-4��CCD-CHEM�2.3�28�11�7�0�50-5000�1-5��CCD-MATH�2.3��16�62�3�2�2000-4000�5��CCD-S&H�0.75��60�10�10�0�95-207�1-4��ILI-IP�19.7�1591�76.5�484�3�5-100�2��ILI-LLD�1.5�54�12.4�10�0�73-300�1-3��UFE�7.1�125�23�50�6�18-204�1-3��

�GENERAL PROGRAM INFORMATION





�ELIGIBILITY	



Eligible Fields and Disciplines

	Proposals may be submitted for support of projects in any field of science, mathematics, engineering, and technology ordinarily supported by NSF.  A detailed list is included in Appendix I following the Project Data Form.  Projects involving fundamental scientific, mathematical, or engineering concepts within technical, professional, or pre-professional programs are eligible.  Multidisciplinary and interdisciplinary proposals are encouraged.

	Specifically excluded are projects that address clinical fields such as medicine, nursing, clinical psychology, and physical education, and those that primarily involve social work, home economics, the arts, and the humanities.



Eligible Institutions, Departments, and

Individuals 

	Proposals are invited from organizations in the U.S. and its territories: two-year colleges; four-year colleges; universities; professional societies; consortia of institutions; nonprofit, non-academic institutions that are directly associated with educational or research activities;  and, under certain circumstances, for-profit organizations. Proposals from a formal consortium should be submitted by the consortium; proposals from an informal consortium or coalition may be submitted by one of the member schools.  For additional details see Grant Proposal Guide (GPG, NSF 95-27). 

	Each principal investigator may submit only one proposal to each program per closing date.





TARGET AUDIENCE



	The ultimate target audience for all DUE programs is undergraduates enrolled in science, mathematics, engineering, and technology courses:



science, mathematics, and engineering majors;

future teachers at the elementary and secondary school level;

students in science technology and engineering technology programs; and

non-science majors seeking scientific and technological literacy.



	The Foundation particularly encourages proposals that strengthen undergraduate education by increasing the participation of women, underrepresented minorities, and persons with disabilities, especially if the projects present models for increasing the numbers who successfully pursue careers in science, mathematics, engineering, and technology.  Underrepresented minorities refers to African-Americans, Alaskan Natives, Hispanics, Native Americans, and Native Pacific Islanders.





EVALUATION OF PROJECT RESULTS



	Projects supported under DUE programs are inherently innovative and therefore are, to some degree, experimental in character.  It is appropriate and therefore essential that projects be subjected to evaluation of their methodologies and accomplishments.  Proposals are expected to include evaluative activities of a scale and cost that are appropriate to the project and that would provide credible data on what the project has accomplished and how well it has fulfilled the expectations of the investigator, the relevant scientific community, and the Foundation.  An evaluation plan should describe the objectives or critical evaluation questions, the personnel to perform the evaluation tasks, the process for collecting and analyzing the information, the use of the information for monitoring the progress of the project, and a timeline for the evaluation activities.  

	The Foundation may work with the proposer during the award process to develop special evaluation and dissemination mechanisms, when the scale and cost of a project merit it.





DISSEMINATION OF PROJECT RESULTS



	For the desired national impact to be achieved, project results must be evaluated and then disseminated widely within the appropriate academic, scientific, and technical communities.  The value of a project depends on the quality and utility of what is learned or produced and upon the breadth and effectiveness of the related dissemination activities; therefore plans for dissemination of project results are given significant weight in the review of proposals.  A dissemination plan should include designation of the audience to be reached, description of the information or material to be disseminated, the means of dissemination (such as journal articles, conference presentations, textbooks, laboratory manuals, software, workshops, audiovisual materials, delivery by electronic networks and media, etc.), how they will be made available to other institutions, the type of assistance available, and procedures for determining success of the dissemination effort.  Where applicable, proposers may wish to indicate existing relationships with publishers in their proposals. Multiple dissemination approaches are encouraged.  For additional guidance please see “Announcement and Administration of Awards,” page 35.

�

�DESCRIPTION OF PROGRAMS



ADVANCED TECHNOLOGICAL EDUCATION 

Contact: (703) 306-1668

Closing Date for Preliminary Proposals:  June 25, 1996

Closing Dates for Formal Proposals:  December 10, 1996





�I.	General Program Description



A.	Purpose

	Ensuring internationally competitive manufacturing, protection of the environment, and effective development and use of new technologies and other high technology activities requires well-educated science and engineering technicians.  To achieve this goal, recognition is growing that improvement in the quality of our workforce depends on strong and innovative science, technology, engineering, and mathematics education at associate degree granting institutions.  Such education should creatively serve first-time students, returning students, and workers seeking new career opportunities in a changing economy. To best serve the nation, technological education programs require partnerships among two- and four-year colleges, universities, secondary schools, business, government, and industry. 

	The purpose of the Advanced Technological Education (ATE) program at NSF is to promote exemplary improvement in advanced technological education at the national and regional level through support of curriculum development and program improvement at the undergraduate and secondary school levels, especially for technicians being educated for the high performance workplace of advanced technologies. Curriculum development encompasses the design and implementation of new curricula, courses, laboratories, and instructional materials.  Program improvement encompasses faculty and teacher development, student academic support, and formal cooperative arrangements among institutions and other partners. ATE projects will result in major improvements in advanced technological education, serve as models for other institutions, assure that students acquire strong backgrounds in mathematics and science, and yield nationally-usable educational products. All projects must have a vision for technician education which is used to guide project development.

	The program is managed jointly by the Division of Undergraduate Education (DUE) and the Division of Elementary, Secondary, and Informal Education (ESIE). 



B. Scope of the Program

	To carry out the goals above, the ATE program expects to support projects and a few Centers of Excellence in Advanced Technological Education to provide systemic approaches to technological education. The ATE program thus features three components: projects which focus on one or more aspects of advanced technological education, a few National/Regional Centers of Excellence for Advanced Technological Education, and special projects.



In FY 1997, the ATE program expects to support:



projects which focus on one or more aspects of curriculum development, faculty or teacher preparation and enhancement, instructional materials development, technical experiences for students, or laboratory development; 

up to five new Centers; and

conferences, workshops, symposia, design and planning projects, studies, and other special projects that will lead to better understanding of issues in advanced technological education.



	The number and distribution of centers and projects depends on the availability of funds and quality of proposals received.



C. Eligibility



Eligible Programs:  The object of this section is to characterize advanced technological education for the purposes of the current announcement.  Technician education in general is the occupation-driven education of persons to use complex technologies. Advanced technological education programs are those technician education programs aimed at strategic advanced-technology fields. To qualify for NSF support, curricula and work experiences in these programs must emphasize and be based on scientific, mathematical, and engineering principles. Advanced engineering technological fields include, but are not limited to, aeronautical, architectural, biomedical, chemical, civil, communications, computer, electrical and electronic, industrial, manufacturing, materials, mechanical, marine, nuclear, and systems. Advanced science technological fields include, but are not limited to, agriculture, biotechnology, chemical, environmental, hazardous waste, marine science, and optics.  Technicians in such fields enhance productivity in manufacturing, telecommunication, transportation, and other commercial activities important to national economic and security interests. Students enrolled in advanced technological programs in two-year colleges typically earn an associate degree in engineering technology or science technology which qualifies them for employment or for transfer to a four-year institution.

	Through the ATE program, NSF is interested in supporting development of science, mathematics and technology courses in both core and advanced technology areas.  This is especially important in two-year colleges because it is expected that all associate degree advanced technological education programs have an appropriate and strong mathematics and science core of courses to serve as prerequisites and co-requisites for specialized technology courses.  The ATE program is also interested in the development of advanced science and engineering technology courses which assume that students have mastered such skills and principles.  It is expected that development of courses be cooperative efforts among faculty and appropriate industry staff  (such as technicians and research staff) in mathematics, science, engineering, and technical fields.

	An important feature of advanced technological education is opportunities for apprenticeships, cooperative education experiences, and internships which are oriented to specific jobs or skills.  NSF support, through this announcement, can cover course development and program improvement, with proposing institutions and industry jointly providing support apprenticeship and internship opportunities.



Eligible Institutions:  Proposals are invited from two-year colleges, other associate degree granting institutions, two-year college systems, and consortia of two-year colleges.  In addition, proposals are welcomed from consortia of other appropriate organizations and institutions (such as four-year colleges and universities, secondary schools, professional societies, and non-profit, educational research and development groups) which include two-year colleges in leadership roles.  Proposals from a formal consortium should be submitted by the consortium; proposals from an informal consortium should be submitted by one member of the consortium.



Eligible Costs:  NSF support extends to those items that represent new design or development costs.  NSF funds may not be used to support expenditures that would normally be undertaken in the absence of an award. 





II.  Projects in Advanced Technological Education



A.  Development of Projects



	Purpose



	Technological education represents a variety of programs in the education system which prepare students for careers which use complex technologies.  The ATE program focuses on the improvement of educational opportunities for potential science and engineering technicians.  While Centers are expected to be comprehensive projects as described in the next section, projects in advanced technological education supported through the ATE program may focus more narrowly on curriculum development, faculty or teacher enhancement,  faculty or teacher preparation, instructional materials development, technical experiences for students, or laboratory development.  They should however be placed in the context of a more comprehensive program. Curriculum and materials development projects are expected to produce laboratory manuals, textbooks, videos, CD-ROMs, software, and other educational materials of potentially national benefit including conference presentations and journal articles.  Because of the nature of advanced technological education programs, where appropriate, projects should build on alliances of associate degree granting institutions with four-year colleges and universities, secondary schools, business, industry, and government. Projects that cut across two or more of the boundaries listed below are especially encouraged.



1.  Curriculum and Instructional Materials

	The ATE program supports model projects that demonstrate a vision to improve the quality of courses and curricula in the basic mathematics, science, and engineering core underlying programs in advanced technological education as well as more specialized science and engineering technology courses which build on this core.  It encompasses activities affecting the learning environment, content, and experience of instruction.  Technological education is field dependent and driven by applications.  There should be a match between what work requires and what students are taught.  The education component should provide understanding to make the technician more insightful about the work environment and more flexible about receiving additional training which may be job and/or skill related. 

	The Advanced Technological Education program seeks projects that envision major changes in technician education and that result in widely disseminated products such as textbooks, laboratory experiments and manuals, software, videos, CD-ROMs, and other educational products including conference presentations and journal articles.  Projects may range from revision of existing materials to creation of entirely new ones; from a few modules at a single instructional level to comprehensive curricula for multiple years; and from a single subject to integration of several disciplines.  Of particular interest are projects that are designed to produce major changes and significant improvement beyond the recipient institution and which will produce materials used regionally or nationally.  Curriculum projects that integrate mathematics, science, and technology, and are developed by teams of educators, scientists, and industry participants are especially sought, as are projects which implement the national mathematics and science standards in a technological context and which help produce two-year college students for technological programs.  Curriculum projects that prepare future teachers and faculty for advanced technological programs are encouraged.

	Curriculum and instructional materials projects may vary from the development of supplemental course materials to the development of full comprehensive courses.  Projects of varying types are encouraged, and requests will normally range from $50,000 to $500,000 per year for one to four years depending on the complexity of the project. 



2.  Teacher and Faculty Development 

	Faculty and teachers are key elements in advanced technological education.  It is critical that they be intellectually vigorous and excited about their disciplines, that their knowledge of recent developments in their fields be up-to-date, and that they employ modern teaching practices and regard teaching as an important and rewarding activity.  To this end, the ATE program provides support to maintain currency and vitality of faculty and teachers and to assist them in enhancing both their disciplinary capabilities and their teaching skills.

	Successful projects emphasize both content and pedagogy, help faculty and teachers develop and exercise leadership qualities, and provide opportunities for continuing professional growth.  Faculty and teachers need to be familiar with recent advances in their fields, with new experimental techniques, with new pedagogical strategies, and with ways of incorporating all of these into advanced technological education.  Faculty and teachers also need to be familiar with new instrumentation and the opportunity to evaluate its suitability for instructional use.  They need opportunities to synthesize knowledge that cuts across their own and other disciplines.  Finally, they also need opportunities to interact intensively with experts in the field and with colleagues who are active scientists, technicians, engineers, and mathematicians, both during the course of the project, and in a continuing way after the project.

	Typical projects for teacher and faculty enhancement under the ATE program include conferences, seminars, short courses, internships in industry, institutes, workshops, or a series of such activities. Sessions may vary in length from a few days to several weeks, conducted usually in the summer with follow-up activities during the academic year. To affect long-term change, teacher and faculty enhancement projects normally span at least two academic years. Teacher enhancement institutes are typically funded for at least two years with at least three weeks of intensive instruction each summer and follow-up during the academic year.  These institutes provide major support for classroom and school change in implementing advanced technological education curricula as well as improved integrated mathematics and science to support technological education.  Projects in which two-year college faculty work with four-year college or university faculty and/or secondary school teachers are encouraged.

	Curriculum projects to prepare pre-service teachers and faculty for careers in technology education are solicited under the ATE program.  Programs which are collaborations between two-year colleges and four-year colleges and universities are particularly desirable.  Involvement of science, mathematics, engineering, technology, and education faculty and secondary school teachers in curriculum design and program implementation is encouraged. 

	Teacher and faculty preparation and enhancement projects will normally range from $25,000 to $500,000 per year for one to three years depending on the complexity and length of the activities, the number of teachers and faculty involved, and the follow-up support provided.



3.  Technical Experiences for Students

	Technical experiences for students should provide high-potential students from either secondary schools or two-year colleges with an introduction and broader perspective to technical fields.  Such activities introduce students to an intellectually stimulating environment centered on genuine technical experiences.  Participants interact on a regular basis with scientists, engineers, and technicians and with their own peers who have an interest and curiosity similar to their own.  Successful projects provide potential technicians the opportunity to participate in formulating problems and questions, designing appropriate models and using technological tools to solve problems, and performing tasks related to their field.

	Through participation in technical experiences, it is expected that students will:



gain greater knowledge of and exposure to science, mathematics, engineering, and technology;

obtain information about and develop interest in careers as science and engineering technicians;

become aware of the academic preparation necessary for such careers;

become acquainted with the environment of two-year colleges as well as business, industry, government laboratories, research organizations, and other academic institutions; and

gain increased confidence in their ability in technical areas.



	Projects may consist of any combination of activities involving instruction, problem solving, research, design and creation of products.  Proposers should seek balance between classroom, laboratory, industrial, and field experiences.  While some activities may be individualized, project activities should stress group interactions that foster collaborations among peers and provide substantive feedback. 



4.  Laboratory Development

	Laboratory or field experiences with suitable modern equipment are crucial elements of advanced technological education, especially at the two-year college level.  The ATE program seeks projects aimed at the development of innovative methods for using laboratory exercises to improve student understanding of basic principles and for use of modern instrumentation, new technologies, or applications of instruments that extend the instructional capability of the equipment.  The ATE program encourages the establishment of equipment-sharing through consortia or centers. 

	Because the ATE program focuses on improving the quality of technological education through laboratory improvement, projects based primarily on financial need or replacement of equipment at the same level of capability are not appropriate.

	Equipment funds must be matched by non-federal dollars equal to or greater than funds requested from NSF.  The maximum NSF request for equipment for the life of the project is normally $100,000 or 10% of the total NSF budget request whichever is larger.







III.  National/Regional Centers of Excellence for Advanced Technological Education



A.  Development of Centers



	Purpose



	The ATE program expects to support up to five new National/Regional Centers of Excellence in FY 1997. Centers will serve as national and regional models and clearinghouses for the benefit of both colleges and secondary schools.  Model curricula, instructional materials, and teaching methods will be developed at and through these Centers and then disseminated through publishers, seminars, workshops, publications, electronic networks, and other appropriate means.  The Centers may vary in size, complexity, disciplinary coverage, and extent of the region served. An essential feature of Centers is active participation in the educational process by both academia and the private and public sectors served by the educational system.  Centers must be cooperative efforts among two-year colleges, four-year colleges and universities, secondary schools, industry, business, and government.



Proposals should involve a three-pronged alliance of support from:



NSF for curriculum development, including core courses and laboratories in science, mathematics, engineering, science technology, and engineering technology and for program improvement, including faculty and teacher development, and formal cooperative arrangements among partners;

the proposing educational institution(s) or consortium for other laboratory-driven experiences, student services, and other courses such as technical writing to support the programs;

local business, industry, and government agencies and laboratories for apprenticeships, cooperative educational experiences, and internships for students, faculty enhancement, loan of technical professionals to teach, and other modes of active cooperation in the Center.



	It is anticipated that the proposal for a Center will include, but not be limited to, most of the following elements:



Curriculum Development:



curriculum improvement in the basic mathematics, science, and engineering core underlying the proposed program;

curriculum improvement in science technology and engineering technology courses with the expectation that students have strong mathematics and science backgrounds;

assessment of student learning;

a product-oriented approach aimed at producing laboratory experiments and manuals, textbooks, software, videos, CD-ROMs, and other educational materials of potential widespread benefit as well as conference presentations and journal articles;

coordination among technical specialties and other course areas;

student experiences with appropriate equipment;

collaboration with secondary schools and technical education professionals in the design of curricula and instructional materials that provide a foundation for technician education;

instructional approaches that encourage such activities as student writing, oral presentations, group learning experiences, and long term projects;

pedagogical designs that enhance the learning opportunities for women, minorities, and persons with disabilities.



Program Improvement:



preparation and enhancement of faculty and teachers;

use of modern instructional technologies in classrooms and laboratories;

recruitment, retention, and placement of students including those groups underrepresented in careers in science, mathematics, engineering, and technology;

improved guidance for students with diverse educational and work experiences entering the programs - both for students entering from high school programs and for those returning with a wide variety of work and educational experiences;

alliances with local business, industry, and government including (a) internships, cooperative educational experiences, and apprentice opportunities for students and (b) faculty enhancement, exchange, and loan programs;

articulation of courses and programs between secondary schools, two-year colleges and four-year colleges and universities;

innovative partnerships for design of curricular and instructional materials and for their dissemination through national consortia, associations, and publishers;

project evaluation to include consistency with national standards;

professionalization of technician careers including accreditation, use of voluntary industry standards, and certification;

electronic networking of partners for exchange of information and materials including file transfers;

collaborative arrangements with secondary schools.





B.  Funding and Duration of Centers

	National/Regional Centers of Excellence for Advanced Technological Education are expected to be comprehensive projects involving curriculum development and program improvement as described above.  During FY 1997, NSF anticipates making up to five new awards for Centers, depending on availability of funds.  A Center must have a well-formulated underlying philosophy, a vision for technological education for the future, and a well-defined plan to reach the vision. The centers  are comprehensive and expected to address most aspects listed in Section IIIA.  Awards will be made for up to a million dollars per year for three to five years.







IV.  Workshops, Conferences, Seminars, Studies, and Other Special Projects



	The ATE program expects to support a few special projects such as conferences, symposia, studies, design and planning projects, and other activities that will lead to a better understanding of issues in advanced technological education. 

	Requests should normally be made at least 9 months in advance of the date of the scheduled activity.  Individuals or groups wishing to submit such a request should contact an ATE Program Director at (703) 306-1668 or (703) 306-1620 before preparing a two- to three-page preliminary proposal.  Following an initial discussion, a preliminary proposal which includes a project outline, description of personnel involved, and approximate budget should be sent to an ATE Program Director.  NSF staff will review these preliminary proposals and encourage selected formal proposals.

	Formal proposals for such activities should include:  (1)  a summary indicating the objectives of the project; (2) statement of the need; (3)  names and qualifications of key personnel organizing and leading the activity including vitae of principal investigators; (4)  lists of participants to be invited or other persons to be involved in the project; (5)  information on probable dates of workshops or meetings or duration of other type projects; (6)  budget, detailing the requested NSF contribution and support requested or available from other sources; (7) products to be disseminated; and (8) evaluation of impact of activity.  Because proceedings are normally published, requests for support can also include publication costs.

	Preliminary proposals and formal proposals for these special projects should be sent directly to an ATE Program Director at the National Science Foundation, Division of Undergraduate Education - Room 835, 4201 Wilson Boulevard, Arlington, Virginia 22230.





V.  Preparation and Submission of Preliminary and Formal Proposals



	The deadline for preliminary proposals for centers and projects not previously submitted to the ATE program is June 25, 1996.  Formal proposals for projects and centers are due December 10, 1996. 



1.  Preliminary proposals 

	Except as identified in Section IV above, submit 7 copies to the address indicated on page 30 postmarked by the June 25, 1996 deadline.  The preliminary proposal will be reviewed by NSF staff and other selected outside reviewers using as guidelines the review criteria listed on page 34 of this announcement.  A subset of applicants will be encouraged to submit formal proposals.  The time between the deadline for submission of preliminary proposals and the reply from NSF will be approximately three months. Additional details concerning preliminary proposals, found on page 30, should be carefully reviewed and followed when submitting and preparing a preliminary proposal.



2.  Formal proposals for Centers and Projects

	General information on proposal preparation is included in “Preparation and Submission of  Preliminary and Formal Proposals” (page 30). Page limits given here apply.  Proposers may wish to consult the publication, Grant Proposal Guide (GPG, NSF 95-27), for additional information. Please indicate the preliminary proposal number that was assigned to your preliminary proposal.

��NSF COLLABORATIVES FOR EXCELLENCE IN TEACHER PREPARATION

Contact: (703) 306-1669

Closing Date for Preliminary Proposals:  April 1, 1996

Closing Date for Proposals:  September 15, 1996





�I.  General Program Description





A.  Purpose

	The purpose of the NSF Collaboratives for Excellence in Teacher Preparation (CETP) program is to improve the science, mathematics, and technology preparation of future K-12 teachers and their effectiveness as educators in these areas.  Since attention to both introductory and advanced courses in mathematics and the sciences is essential, a principal objective of the CETP program is to engage fully the departments of science and mathematics and their faculties in the preparation of teachers.  Also strongly encouraged are CETP projects that include the participation of engineering and technology faculty and their departments.

	A collaborative effort having full institutional support and involving science and mathematics faculty working in cooperation with faculty in departments of education and K-12 master teachers is needed in order to develop K-12 teachers who are: excited about incorporating mathematics, technology, and the sciences into their daily classroom activities; knowledgeable in the subject matter; and confident in their abilities within the discipline.  A successful Collaborative should develop teachers who are prepared to:  employ the most effective pedagogical methods and technological advances in the teaching and learning of mathematics and the sciences, and meet the challenges of the new national standards in mathematics and the sciences.  Particular attention is needed to attract and develop prospective teachers from underrepresented groups so the teachers of tomorrow truly reflect the diversity of the students they teach.





B.  Scope of the Program

	As undergraduate students, future K-12 teachers attend a range of institutions:  comprehensive universities, research universities, four-year colleges, and two-year colleges.  These students often do not know or declare their interest in a teaching career  until shortly before or after graduation.  Therefore, in order to achieve national impact, the CETP program will support a variety of types of projects; those with a regional focus and those focused on a set of institutions working together because of common interests and/or prior relationships.  In all of these projects, the institutions involved should work closely with each other and, as appropriate, in partnership with schools, community organizations, and the private sector.  The following examples are offered to illustrate the wide scope of this program. 

	A regional Collaborative would involve the institutions within a well-defined regional boundary, such as a city or state, which collectively prepare a significant number of teachers.  The participating institutions could include comprehensive and research universities, four-year colleges, and two-year colleges.  Alternatively, a Collaborative could be led by an institution which serves a significant number of students preparing to be teachers, working with the other institutions, such as two-year and four-year colleges, with which it has existing relationships.  An example would be a university working in collaboration with the two-year and four-year colleges whose students transfer to the university to complete their teacher certification requirements.  A Collaborative could also be led by a coalition of two-year colleges focusing on the important role of these institutions in the introductory science, mathematics and technological preparation of teachers or a coalition of four-year colleges working collectively to strengthen their programs to prepare future teachers.  In all cases, the proposal must clearly establish the close collaboration of science, mathematics and education faculty and their departments and colleges in the planning, implementation and assessment of the project.

	If a State Systemic Initiative (SSI), an Urban Systemic Initiative (USI), a Rural Systemic Initiative (RSI) or an Alliance for Minority Participation (AMP) exists, or is being developed, which involves institutions allied with the Collaborative or within the regional focus of the Collaborative, the CETP proposal should indicate connections to such projects.  Information concerning SSI, RSI and USI projects may be obtained by calling the NSF Division of Educational System Reform at (703) 306-1690.  Information concerning AMP projects may be obtained by calling the Division of Human Resource Development at (703) 306-1640.

	The CETP program will also support special projects such as studies and national symposia or workshops which have high potential for increasing understanding of the issues in and improving the national preparation of teachers.  In addition, teacher preparation projects of less comprehensive scope are given special consideration in the other programs (ATE, CCD, ILI, and UFE) of the division and should be submitted through the appropriate program.

	Although all Collaboratives and special projects are expected to result in significant improvements at the funded institutions, an important NSF measure of success is the national impact of the CETP program.  Projects should be managed in ways that benefit other institutions, including the development of instructional materials such as texts, software, and modules which could be disseminated widely either through professional societies or through private sector vendors.

�



C.  Program Design



1.  Leadership and Organization



	The team planning and implementing Collaborative activities and organizing the Collaborative’s governance structure is one of the most important components of a Collaborative.  Strong scientific and educational leadership and a governance structure that facilitates multi-departmental involvement in the Collaborative and ensures institutional commitment are a necessity. 

	The leadership and design teams must include the following: 



as both the Principal Investigator and Director of Collaborative activities, an institutional leader within the discipline based science and mathematics faculty. 
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�extensive and substantive collaboration among discipline based faculty, education faculty, and experienced teachers in the reconsideration and redesign of 1) relevant courses with regard to scope, content, pedagogy and student assessment, 2) preservice field activities and 3) program assessment.

a critical mass of those involved in teaching introductory courses in mathematics and the sciences.

as active participants at all levels of leadership, representation from:
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�each of the collaborating components;

women and members of other groups underrepresented in science, mathematics, and engineering; and

institutional and school district administrators.



	The description of the governance structure should clearly delineate the following:



methods for appropriate support and recognition for participating departments, faculty and teachers; and 

methods for project assessment and evaluation.



	As appropriate, the description of the governance structure should also clearly delineate the following:



�seq level0 \h \r0 
��seq level1 \h \r0 
��seq level2 \h \r0 
��seq level3 \h \r0 
��seq level4 \h \r0 
��seq level5 \h \r0 
��seq level6 \h \r0 
��seq level7 \h \r0 
�responsibilities of each of the cooperating institutions;

organizational structures and reporting lines, including inter-institutional and inter-departmental consultation and planning.



2.  Activities and Content

	A Collaborative must be designed within the framework of a program for all K-12 grade levels and all basic scientific disciplines including mathematics.  Proposals which focus on a subset of teacher preparation defined by grade level or discipline, though permissible, must include a rationale for such a focus and plans to interact with and affect the other grade levels and disciplines.  Programs may also include the application of  science, mathematics, and educational technologies to engineering and technology.  Collaborative activities should extend from recruitment of beginning students through support of novice teachers, and may include the graduate education necessary to achieve certification.

	The following list exhibits examples of activities which should be considered (see “Review Criteria” on page 14 for further guidance):



design of an innovative, integrated curriculum including science and mathematics courses, methods courses, and field experiences;

attention to the need to increase diversity within the teaching profession through innovative recruiting techniques, a clearly focused mentoring program, and course content and instructional methods which serve the needs and interests of diverse groups;

course instruction which incorporates effective teaching practices such as student participation through cooperative learning and hands-on activities;

incorporation of new tools and technologies into revised courses;

development of materials such as textbooks, software, and multi-media products;

incorporation of new methods of student assessment to support changes in teaching methods;

attention to changes in K-12 curriculum content and instructional methods dictated by the new standards in mathematics and the sciences;

a strong support system for novice teachers;

opportunities for science and mathematics faculty to learn the latest research on how students learn science and mathematics, to review programs and methods already shown to be effective elsewhere and to incorporate these methods into their classes;

opportunities for all participants to coordinate their efforts through frequent workshops and assessment of project progress; 

clear plans for dissemination and publication of results;

plans for the science, mathematics and engineering departments to integrate future teachers into their culture;

plans for adoption and institutionalization of Collaborative products by affected institutions, school districts and education agencies;

promotion of standards for improved teacher certification as regards the science and mathematics preparation of all preservice teachers;
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�a mechanism to recruit and incorporate individuals who already have degrees, but either are not prepared to be certified to teach or lack a strong background in mathematics, the sciences and technology.  This may include: current professionals in science, mathematics, engineering or technology who want to become teachers; teachers’ aides who discover they would like to enter the teaching profession; and teachers of other subjects who would like to gain expertise in science and mathematics;

internships or other student interaction with current researchers in science, mathematics, engineering or technology; and

novel plans for teacher placement in the schools and early professional development.

	Note: At the end of the first year of the award Principal Investigators of CETP will have the opportunity to apply for supplemental funds of up to $100,000 per year to institute an NSF Teaching Scholars component, a scholarship component to be designed to attract exemplary students to CETP programs and to retain these students within such programs.





D.  Funding and Duration of Projects

	As in the past few years, the CETP program is expected to support several regional Collaborative projects, as described above.  Collaborative projects which involve fewer institutions are also encouraged.  Funding for Collaborative projects is expected to range from $200,000 - $1,000,000 per year for up to five years, as appropriate for the scope of the project proposed.  Support may be requested for items in any category normally allowed by NSF. 





II.  Preparation and Submission of Preliminary  and Formal Proposals



	It is strongly advised that all institutions planning to submit a formal proposal to the CETP program first submit a preliminary proposal.  Both the formal proposal and the preliminary proposal should reflect extensive planning and discussion among scientists, science educators, mathematicians, mathematics educators, teachers, and university and school administrators.  Plans should include systemic changes which will ensure that the best and the brightest students feel challenged, valued and excited about their future profession and are convinced that teaching science and mathematics in a K-12 setting will be an intellectually rewarding profession, continually challenging and satisfying.





A.  Preliminary Proposals

	Submit seven copies of the preliminary proposal.  They should be postmarked not later than April 1, 1996.  The preliminary proposal will be reviewed by NSF staff and other selected outside reviewers using as guidelines the review criteria listed in Section III.  A subset of applicants will be encouraged to submit formal proposals.  The time between the closing date for submission of preliminary proposals and the reply from NSF will be approximately six weeks.  Additional details concerning preliminary proposals, found on page 30, should be carefully reviewed and followed when preparing and submitting a preliminary proposal.





B.  Proposals

	General information on proposal preparation is included in “Preparation and Submission of Preliminary and Formal Proposals” (page 30).  Special information and exceptions pertaining to Collaborative proposals are found in the sections below.



1.  Preparation of the Project Narrative:  The narrative should contain the following information:



a.  Results from Prior NSF Support:  See “Project Narrative including Results from Prior NSF Support” (page 31).



b.  Project Overview:  Briefly summarize  the project, clearly stating goals and objectives, planned activities (highlighting innovative features), general organizational structure (highlighting major participants), general schedule for activities, and the expected outcomes.  



c.  Goals and Objectives:  Describe the goals clearly and concisely, relating them to local needs and resources within the context of national concerns and recent trends in pedagogy.



d.  Project Description:  This should be the longest section of the narrative, clearly delineating what you plan to do, how you plan to do it, and the resources you have at present, plus those you hope to develop during the lifetime of the project.  Be specific concerning the present program and how the program will be structured at the end of the project; delineate changes in requirements, course offerings, the way in which courses will be taught, the philosophy concerning curricular offerings, and the institutional reward system for faculty engaged in the project.  Where appropriate, include evidence of any past successes which will support the methods you plan to adopt; such evidence may come from the current literature or from pilot programs within the Collaborative.  Describe such features as: material relevant to the new standards in mathematics and the sciences; recruiting and retention programs which enrich the Collaborative with the many resources offered by a diverse student population; innovative methods of assessing student progress relevant to new methods of course structure; and the use of communications technologies such as Internet.  Describe as well the organizational structure of the Collaborative including any current barriers to inter-departmental or inter-institutional collaboration, as appropriate, and your plans to overcome these problems.  Highlight the innovative aspects of your proposal:  what original ideas, programs, and materials regarding the mathematics and science preparation of teachers will be developed and implemented as a result of the Collaborative effort.  Indicate how your project will serve as a national model of a new, different and better teacher preparation program.  Indicate how the Collaborative will be self-sustained at the conclusion of NSF support.



e.  Faculty and Institutional Expertise:  Include a brief description of the rationale for including the specific faculty members and institutional components within the Collaborative.  State the role of each and cite the expertise they will contribute to the Collaborative.



f.  Anticipated Results:  Be specific concerning expected outcomes; what, of a permanent nature, will be present at the end of NSF support.  Specify the number and types of students and faculty affected, the number of teachers and schools participating as field sites, anticipated effects on certification standards, and expected products such as new textbooks, software, multimedia materials, etc.  Plans for arrangements with commercial publishers are encouraged.



g.  Assessment and Evaluation:  Describe assessment and evaluation activities for each of the objectives of the Collaborative.  State the information you plan to gather, the way in which you will gather and analyze it, and the criteria you plan to adopt for evaluating the project’s effectiveness.



h.  Dissemination of Results:  Describe the potential for adoption of the models developed by the Collaborative.  Describe plans to disseminate the results of Collaborative projects to other faculty and teachers on a national as well as on a local scale.  



2.  Budget

	It is expected the majority of the funds requested will be for personnel time and costs related to development of new courses and curricula.  As appropriate, for multi-institutional submissions, the budget explanation should include the contributions of each institution and the amount each will receive from the grant.



a.  Eligible Costs:  Only items related to additional costs incurred because of Collaborative activities are eligible for inclusion.  The normal costs of teaching and administrative activities and capital expenditures are not eligible.  The costs of consultants, workshop activities and secretarial activities directly related to the needs of the Collaborative are eligible.  The costs of equipping and designing pilot projects and of producing new material for classes are also eligible.  Any equipment costs must be matched one to one by the institution.



b.  Institutional Commitments:  Institutions are encouraged to contribute to the activity of the Collaborative.  Commitments may be in the form of funds, equipment, personnel time or other in-kind contributions.  Institutional commitments may be supplied by industry, private or local agencies, or other local or national sources, but may not be in the form of other federal funds.  In addition, participating institutions should describe how they will institutionalize Collaborative activities and how they are to be supported after the CETP funding period.



C.  Submission of  Proposals.

	Please note the following requirements concerning number of copies and page limits, as these are unique to the CETP.  All other forms and format are as delineated in “Preparation and Submission of  Preliminary and Formal Proposals” (page 30).



Twenty-two copies of the proposal are required.

A section on results from prior NSF support is limited to 5 double-spaced pages.

The narrative section is limited to 40 double-spaced pages.  This limit does not include the section on results from prior NSF support.  Use 2.5 cm margins and a standard-sized 12 point or greater font.  NSF will not accept proposals which exceed the page limit.

Biographical sketches of persons listed as senior personnel on the budget form are required and are limited to two pages per person.  Biographical sketches of other participants may be included but may not exceed one page per person.

The budget justification section may not exceed a total of  5 single-spaced or 10 double-spaced pages for all budget years.

Appendices are allowed but the total number of pages in the combined appendices may not exceed 15 single-spaced or 30 double-spaced pages, including any letters of support from participating institutions or individuals.







III.  Review Criteria



	NSF is seeking institutions that are ready to take risks, challenge the prevailing academic culture and become models for reform of teacher education.  Each CETP will be unique, innovative and responsive to local needs, but each should have the potential to serve as a model for a subset of institutions or areas across the nation.

	The Collaboratives program reviews proposals in accordance with established Foundation procedures and the four general criteria described in the Grant Proposal Guide (GPG, NSF 95-27) as well as the material specified in “Review Criteria” (page 34).  In the review of a Collaboratives proposal, the following attributes will be examined, as appropriate:



General Attributes:

Is there evidence of collaboration within and between the participating departments and institution(s) and of the benefit to those involved of such collaborative efforts?

Is there evidence that the CETP activities will lead to long-term systemic improvements in the mathematics and science preparation of preservice teachers, improvements that will continue after the NSF funding has ended?

Will the project prepare K-12 teachers who are knowledgeable in and comfortable with science, mathematics and technology and who are confident of their abilities in these disciplines?

Will the project prepare K-12 teachers who are able to effectively use alternative pedagogical approaches and technology to improve student learning?

Will the project result in increased involvement of mathematics and science departments and their faculty in the preparation of future teachers?



Reform of Content and Teaching:

Is there significant redesign of discipline courses which serve prospective teachers as part of the audience, and are these courses integrated in the curriculum and institutional requirements?

Are the project’s courses and curricula in science, mathematics, and education creative in both their content and method of teaching? 

Is there integration of mathematics and science, use of advanced technologies, applications to engineering and technology, and/or new methods of student assessment appropriate to the teaching methodologies?  

Are there activities which reflect recent scholarship and research on teaching and learning?

Does the project contain exemplary mentoring and field experiences (e.g., student teaching, practica, research, etc.)?

Are there research and development activities in mathematics and science education that will contribute to the research base in teaching and learning and that will develop future leaders in science and mathematics education?



Leadership and Organization:

Is the leadership and organizational structure sufficient to carry out the proposal?

Is there demonstrated leadership from the science, mathematics, and/or engineering faculty in close collaboration with the science and mathematics education faculty?

Does the institutional structure and culture promote the requisite collaboration between science, mathematics, technical, education and/or engineering departments?

Is there participation by school personnel (teachers, supervisors, administrators) in proposal preparation and in the planning and implementation of the project ?

For multi-institutional projects, is there significant evidence of participation by the member institutions in the activities of the Collaborative?

Is there evidence that programs initiated by the Collaborative will become institutionalized within the participating  science, mathematics, education and/or engineering departments and the sponsoring institution or institutions?

For large regional projects, is there cognizance of and cooperation with other programs in the region (SSI, USI, RSI, AMP and large systemic efforts in K-12 curriculum reform) designed to improve the teaching of mathematics and science?

Is there significant cost sharing by the institution or each of the institutions within the Collaborative?



Strategies for Recruitment and Retention

Are there strategies for supporting, recruiting and graduating high quality prospective mathematics and science teachers and educators, particularly from underrepresented groups?

Are there creative plans to maintain continuing relationships with graduates of the proposed Collaborative program to encourage their retention in science and mathematics teaching?



Evaluation and Dissemination

Is there an effective evaluation plan?

Will quality materials such as textbooks, software, and multi-media products be developed?

Does the project have the leadership and plans necessary to have a national impact?

Are there appropriate indicators cited to measure progress, effectiveness and success relative to goals and objectives?

Does the program incorporate effective dissemination strategies and activities?

Are there effective mechanisms included to promote the incorporation of successful models or results into statewide practice and policy?

�

�COURSE AND CURRICULUM DEVELOPMENT

Contact: (703) 306-1681

Closing Date:  June 10, 1996





�I. General Program Description



A.  Purpose 

	This program addresses the need to revitalize the content, conduct, and quality of undergraduate education in science, mathematics, engineering, and technology through new and innovative approaches to all aspects of the undergraduate learning experience, but especially to introductory-level curricula, courses, and laboratories.  These courses are crucial in promoting the interest and enthusiasm of students with career aspirations in these fields, as well as the education of future teachers and students with career objectives outside the sciences.



B.  Scope of the Program



1.  Course and Curriculum Development (CCD) Projects



Types of Course and Curriculum Development Projects

	Of particular interest are projects that are designed to produce major changes and significant improvements in undergraduate science, mathematics,  engineering, and technology education beyond the recipient institution and that will produce materials usable by others.  Proposals may focus on an individual course or address a curriculum encompassing several related courses.  Proposals concerned with developing a comprehensive curriculum for first- and second-year students should include components that address the spectrum of interests of all students.

	Proposals targeting individual courses or laboratories might address, for example: the effectiveness of new field experiences and laboratory exercises that actively engage students and are designed to promote critical thinking, problem-solving skills, and creativity; the utility of new instructional materials, information technologies, and delivery systems; the value of providing more opportunities for students to communicate orally and in writing; the impact of collaborative learning, student teaching, learning communities, and other innovations that aim to improve pedagogy in courses with large and small enrollments; or the role of graduate and advanced undergraduate students as teaching assistants.

	Although the kinds of activities described above are expected to comprise the majority of projects supported through this program, proposals that address other mechanisms for improving undergraduate education will be considered. Proposals for workshops, studies, or pilot projects, for example, are appropriate.



Current Priorities 

	To prepare students more effectively for the scientific and technical environment of the future, the development of multi- and interdisciplinary courses and curricula are particularly encouraged.  Both the development and teaching of such courses should reflect significant participation of and collaboration among faculty members in the relevant disciplines.

	Funds are available to support the development of courses and curricula that include activities that address the needs of prospective teachers. The components provided for pre-service teachers should enhance the understanding, appreciation, and application of discipline content for all students in the affected courses. Examples of appropriate activities include involving students in: the design, implementation and evaluation of the content and pedagogy of the proposed course(s), the teaching of peers and K-12-level students, and assessing student learning. Collaboration between discipline-based and education faculty is encouraged for mutual benefit.

	The emphasis of the CCD program is on introductory-level courses, curricula, and laboratories -- those that enroll primarily first- and second-year college students -- especially those that are interdisciplinary.  While the majority of funds will continue to support projects that address introductory-level courses, curricula, and laboratories for science and non-science majors, the program will also consider proposals that address courses for upper-level students.  A small number of grants will be made for planning, design, and development of courses beyond the introductory level that can serve as national models.  Projects that include both upper- and lower-division courses that serve prospective teachers are particularly welcome.

	The Course and Curriculum Development program encourages proposals that will strengthen the undergraduate education and increase the participation of women, underrepresented minorities, and persons with disabilities, particularly if the projects represent models for increasing the numbers who successfully pursue careers in science, mathematics, engineering, and technology.

 	To maximize the impact of funded CCD projects, a proposal needs to consider ways that the project can affect undergraduate education beyond the host campus. For example, if texts or software are to be produced, are other institutions committed to using or testing the products, and how will they be marketed or distributed?

	Applicants interested in developing models of instruction that fundamentally reform and improve the experiences of students in the laboratory, and that have the potential for national impact, should also refer to the program “Leadership in Laboratory Development Projects (ILI-LLD)” on page 19. That program has a closing date of November 15, 1996.



Project Size

	The average CCD award in FY 1995 was $130,000 (range $30,000 to $800,000) and 22 months in duration (range 12 to 48 months).  The number and size of awards for FY 1997 will depend on the quality of the proposals received and the availability of funds.  Projects may request support for up to five years. 



2.  Institution-Wide Reform of Undergraduate Education in Science, Mathematics, Engineering and Technology:  Progress Based On Performance (IR)

Letters of Intent:  May 1, 1996

Closing Date:  June 10, 1996



	To stimulate comprehensive reform of science, mathematics, engineering, and technology education and to provide national models of excellence, NSF will make awards to colleges and universities that have demonstrated success in revitalizing undergraduate education in several of their units and now wish to infuse the institution with these gains.  It is intended that by publicly recognizing visionary comprehensive plans based on significant previous achievements, the award will catalyze modifications in the institutional culture and infrastructure that are prerequisite to systemic reform.  The award does not commit NSF to fund implementation of reform plans.  Rather, the aim of the award is to motivate changes in priorities and allocation of resources that will enable institutions themselves to support their reform initiatives.

	For more detailed guidelines on the goals and scope of this initiative, and on the preparation of proposals, please call (703) 306-1666.



3.  Systemic Initiatives

	The goal of these specific systemic initiatives is to foster broad reform of undergraduate science and mathematics education by encouraging institutions or coalitions of institutions a) to reexamine the roles of each disciplinary department in the instructional program as a whole, b) to explore and exploit new relationships among disciplines, and c) to develop introductory and advanced courses, curricula, and materials that reflect current knowledge and use of modern technology, and are useful and attractive to students beyond those planning to major in a particular science discipline.  The changes sought are comprehensive and should benefit all students in an institution’s undergraduate programs, with a potential for significant impact at the national level and ultimate adoption of curricula and commercially developed materials at other institutions.  Inter- and multi-disciplinary approaches to achieving changes are encouraged, and it is expected that faculty in several disciplines will work closely with their colleagues in planning and carrying out these systemic changes. The initiatives briefly described below are extensions of the Course and Curriculum Development program.



Mathematical Sciences and their Applications throughout the Curriculum

	The purpose of this initiative, managed by DUE in cooperation with the Division of Mathematical Sciences, is to promote broad and significant improvements in undergraduate education that lead to increased student appreciation of and ability to use mathematics.  Projects are expected to serve as national models for improving student utilization of the mathematical sciences throughout the disciplines or in everyday life.  Projects must be multi- or interdisciplinary in approach involving several undergraduate disciplines.  In FY 1997 NSF will  continue to encourage proposals that address the goals of this initiative on a smaller scale.



Systemic Changes in the Undergraduate Chemistry Curriculum 

	The purpose of this initiative is to enhance the learning and appreciation of science through significant changes in chemistry instruction.  Projects will be supported that are designed to make fundamental changes in the role of chemistry within the institution, including better integration with curricula in related disciplines such as biology, physics, geology, materials science, engineering, computer science, and mathematics.  The changes are expected to affect all levels of undergraduate instruction. 

	Neither Comprehensive Proposals nor Planning Grant Proposals will be accepted at the June 1996 closing date.  Proposals in chemistry to the regular Course and Curricular Development program will continue to be accepted as usual.

	In June 1997 (FY 1998), the Systemic Changes in the Undergraduate Chemistry Curriculum program will begin to accept proposals for dissemination projects.  Faculty can request funds to assist them in adapting and adopting at their own institutions curricular innovations that are being developed by coalitions funded under this initiative in FY 1995 and FY 1996.



Science and Humanities:  Integrating Undergraduate Education

	This special initiative, with a previously announced closing date of February 1, 1996, will not accept proposals because of budget reductions experienced by the National Endowment for the Humanities (NEH), the program’s joint sponsor.  However, projects that propose course or curriculum development at the interface of the science and humanities disciplines, which have a strong science, mathematics, engineering, and/or technology component, will continue to be eligible for support under the regular CCD program.







II.  Preparation of Proposals for Course and Curriculum Development 



	For general information on requirements and suggestions, see “Preparation and Submission of Preliminary and Formal Proposals” (page 30).  All proposals for each of the individual components within the Course and Curriculum Development program should include what follows.



A.  Project Narrative



1.  Results from Prior NSF Support: See the section “Project Narrative including Results from Prior NSF Support” (page 31).



2.  Problem or Question: Describe clearly and concisely the relevant problem or question that currently exists in the course or curriculum or in the wider context of undergraduate education.

3.  Proposed Project: Describe in this section a) your goals and objectives - what you plan to do to address the above stated problems or questions, and b) your procedures and methods - how you plan to accomplish your objectives. Include:



the specific lessons, experiments, student projects, course work, or new modes of instruction that will be developed, and the teaching methods employed;

how the proposed innovations will be integrated into the institution’s academic programs for majors, for students in other scientific or technical fields, future teachers, and for students not majoring in the sciences, mathematics, engineering or technology;

the expected impact on students, especially women, underrepresented minorities, and persons with disabilities.



	This section should reveal the experience and capability of the principal investigator(s), the time table and plan for executing the project, and the facilities available for realizing the project’s objectives.  Any equipment requested must be justified for the instructional plan proposed.



4.  Evaluation: Describe the qualifications of the individuals who will be involved in developing and carrying out formative and summative evaluation of the project and in providing general advice on the project’s concept and conduct.  The independence of such individuals from the project director should be evident.  Describe the criteria that will be used to evaluate the quality and impact of the project, how student learning will be assessed,  how the information will be gathered at the applicant’s institution and/or from others involved in pilot testing the material developed, and how the information will be analyzed to evaluate the project’s effectiveness.  The breadth of the evaluation plan and the composition of an advisory committee should be appropriate to the size and complexity of the project proposed. 



5.  Dissemination of Results: Describe plans to communicate the results of the project to other professionals in the scientific, mathematical, engineering, technology, and education communities, both during and after the project, and to disseminate products. Indicate textbooks, laboratory manuals, software or multimedia materials to be produced and how they will be made available to other institutions.  Provide a plan, where appropriate, to involve commercial publishers in the project.





B.  Budget

	NSF expects that the majority of the costs for the project activities will be for personnel time and personnel-related costs, including modest amounts for materials, supplies, equipment, computing services, etc.  It is expected that the institutions will have the majority of computing facilities, equipment, and physical environment to achieve the goals of the project, and therefore NSF does not anticipate providing major equipment and facilities support. For multi-year projects, the results of the project are expected to be integrated into the academic programs of the institutions within the period of the award, and therefore it is expected that the budgets will reflect the assumption of responsibility by the participating institution(s) as the educational innovations are fully implemented.

  	

1.  Eligible Costs: In developing the budget, include only items that represent new design and development costs.  NSF funds may not be used to support expenditures that would have been undertaken in the absence of an award, such as the costs for normal teaching activities and normal curriculum development.



2.  Institutional Commitments: Institutional commitments are encouraged. Commitments may be in the form of funds, equipment, personnel time, etc., and may be provided from the institution(s), industry, or other non-Federal sources.  Equipment costs must be matched by non-Federal funds equal to or greater than the funds requested from NSF.





III.  Review Criteria



	See “Review Criteria” (page 34)

.��INSTRUMENTATION AND LABORATORY IMPROVEMENT 

Contact: (703) 306-1667

Closing Date:  November 15, 1996





�I.  General Program Description





A.  Purpose 

	The objective of the Instrumentation and Laboratory Improvement (ILI) program is to support the development of experiments and laboratory curricula which improve the science, mathematics, engineering, and technology education of undergraduate students, both science majors and non science majors, including pre-service teachers.

	Proposals are sought for the development of innovative methods for using laboratory exercises to improve student understanding of basic scientific principles.  These methods often involve the use of modern instrumentation, new technologies, or new applications for instruments that extend the instructional capability of the equipment.  In addition, ILI seeks to encourage the creative adaptation of the best existing experiments and laboratory techniques that result in substantial improvement in student learning.  Dissemination of project results by means of discipline-based or educational journals, presentations at scientific and technical meetings, delivery by electronic networks and media, published laboratory manuals or experiments, or software is expected.

	The ILI program seeks projects that will improve laboratory instruction nationally as well as at the project site and that will produce and adapt national models for the improvement of undergraduate laboratory instruction.  Accordingly, the ILI program discourages proposals that:



are justified solely on the basis of financial need or increased enrollments;

seek replacement equipment without a well conceived plan for enhancing instruction;

provide only the basic level of support for laboratory instruction needed to maintain a viable program;

replicate an existing program without adaptation to the particular student audience.



These types of projects are more appropriately supported by the institution.





B.  Scope of the Program  

	Two options exist under ILI:  1) Instrumentation Projects (ILI-IP) to provide instrumentation to improve laboratory instruction, and 2) Leadership in Laboratory Development Projects (ILI-LLD) to support national models for fundamental reform and improvement of laboratory instruction.



1.  Instrumentation Projects  (ILI-IP)

	The ILI-IP component is the dominant part of ILI and aims to improve the quality of undergraduate instruction by supporting the acquisition of instruments for laboratory courses in science, mathematics, engineering, and technology.  “Laboratory,” for ILI purposes, means any setting affording students active participation in learning subject matter.  The setting may involve an observatory, a field site, or a computer room, as well as the traditional laboratory.  ILI-IP provides matching grants in the range of $5,000 to $100,000 for instrumentation that serves as the basis for undergraduate instructional improvement.  



2.  Leadership in Laboratory Development Projects (ILI-LLD)

	In addition to grants under ILI-IP, a small number of awards will be made under ILI-LLD to support national models for undergraduate laboratory instruction which undertake fundamental reform and improvement.  The ILI-LLD proposals may address content, methods, modes of operation, new technology, or the contexts for science, mathematics,  engineering, and technology education at any level in any discipline or combination of disciplines ordinarily supported by the NSF.  

	Budgets for ILI-LLD proposals may include reasonable costs in any category normally allowed by NSF for a duration of up to three years.  Budgets are expected largely to request development costs.  Small amounts of equipment, sufficient to serve only as  development platforms, may be requested on a matching basis (see “Requirements for Matching Funds,” page 20).  Matching is required only on equipment, not on other costs.  Project budgets are normally expected to range from $30,000 to $200,000 per year for 1-3 years, depending on the quality of the proposals received and the availability of funds for the program.

	Individuals or groups wishing to consider the ILI-LLD option should contact a DUE  Program Director at (703) 306-1667 before preparing a preliminary proposal of not more than 3 pages. (Those seeking a grant from ILI-IP do not need to submit a preliminary proposal.)  Following this initial discussion, a preliminary proposal which includes a project outline, description of personnel involved, and approximate budget should be received by a DUE Program Director, for his/her comments, no later than six weeks before the formal proposal closing date of November 15, 1996.  Formal proposals must be postmarked no later than November 15, 1996.  Specific information on the preparation of ILI-LLD proposals is given on page 23.



3.  Examples of ILI Activities

	In both the instrumentation (ILI-IP) and leadership (ILI-LLD) components of the ILI program, proposals are encouraged for activities such as:



introductory laboratories;

courses that acquaint non-science majors with the principles and methods of science, mathematics, engineering, and technology;

laboratories for majors;

undergraduate laboratory education for the preparation of pre-service teachers;

laboratories designed to encourage underrepresented groups to develop a greater interest in science, mathematics, engineering, and technology;

laboratories that concern fundamental scientific, mathematical, or engineering concepts within technical, professional, or associate degree programs;

equipment sharing through consortia or centers;

upgrading or replacing of obsolete or unreliable equipment as long as the new equipment will expose students to concepts and/or techniques that were not previously possible;

undergraduate honors programs, student research, and independent study; and

access by students to undergraduate computer networks that provide greater instructional capabilities than are available locally.  The NSFNET Program may support some costs associated with adding campus connections to the Internet.  The Internet is a high-speed data network that provides access to remote systems, including supercomputers, and also remote access to software and databases.  Proposals for instructional use may be submitted to the ILI program.  ILI would provide matching funds for the necessary equipment, and the NSFNET Program would support other costs of access contingent on the compliance with its special program requirements and on the availability of funds.  Proposers should contact in advance the Division of Networking and Communications Research and Infrastructure, National Science Foundation, 4201 Wilson Boulevard, Arlington, VA 22230, (703) 306-1949 for information on the NSFNET Program.



C.  Eligibility Criteria and Limitations in ILI-IP 



1. Eligible Equipment 

	The types of equipment eligible for inclusion in an ILI-IP proposal are listed under “Budget,” on page 22.  The primary use of each of the equipment items to be acquired must be to benefit undergraduate science, mathematics,  engineering, or technology instruction.  Items may serve additional purposes when they are not being used for undergraduate instruction, but these ancillary uses neither form nor augment the justification required for ILI-IP funding. 



2. Ineligible Items 

	In ILI-IP projects, neither NSF funds nor institutional matching funds may be used to purchase items listed below: 



teaching aids (e.g., films, slides, projectors, “drill and practice” software), word-processing equipment, library reference materials, or expendables (e.g., glassware, chemicals); 

instrumentation that is not mainly for undergraduate use;

vehicles, laboratory furnishings or general utility items such as office equipment, benches, tables, desks, chairs, storage cases, routine supplies, and general consumables;

maintenance equipment and maintenance or service contracts--even when these are for equipment procured through the ILI program; 

salaries, honoraria, consulting fees, travel, training courses, etc.; 

institutional indirect costs or overhead; 

costs of building or laboratory modification or construction required for installation of the equipment (as distinct from simply integrating multiple computational resources or interfacing computers to instruments); 

a flat percentage inflation allowance;   

replacement equipment that does not significantly improve instructional capability.



3. Eligible Project Size

	ILI-IP seeks proposals that request funds only for instructional scientific equipment. A maximum of $100,000 may be requested from NSF; grantee institutions must provide an equal or greater matching contribution. Project costs in excess of $200,000 must be funded by overmatching. (See the requirements for matching funds below.) The minimum grant request to ILI is $5,000 in NSF funds (for a total project cost of $10,000).

	ILI-IP grants are normally made for a 24-month period.  Authorized officials at the grantee institutions may authorize a one-time extension of the expiration of the grant of up to 12 months if additional time beyond the established expiration date is required to assure adequate completion of the original scope of work within the funds already made available.  This one-time extension may not be exercised merely for the purpose of using the unliquidated balances.  The grantee shall notify the NSF Grants Officer in writing, providing supporting reasons for the extension and the revised extension date, at least ten days prior to the expiration date specified in the grant to ensure accuracy of NSF’s grant data.



4. Requirements for Matching Funds 

 	Prospective ILI-IP grantee institutions must agree to provide matching funds in an amount equal to or greater than the equipment funds provided by the Foundation. The proposal budget must detail all expenditures for the project as a whole, that is, for the combined total of requested NSF funds and the institution’s funds.  It is not necessary that specific sources for matching funds be identified in the proposal.  Matching funds must be from non-Federal sources. Funds from an ILI grant, or the institutional matching contribution to it, may not be counted as an institutional contribution to another Federally supported project.  If a grantee receives a gift of equipment from non-Federal sources that is identical or equivalent to items listed in the project’s approved budget, the current cash value of such gifts may be counted as institutional matching funds.  

 	An institution may obligate its matching funds or receive gifts to be counted toward matching at any time following the program closing date under which the awarded proposal was submitted, but before the grant expiration date specified in the grant document.  This normally provides a period of over two years during which the institution must fulfill the agreement to match NSF funds.  To be qualified as matching, these funds must be used specifically for the equipment (or its equivalent) listed in the project’s approved budget.





II.  Preparation of Proposals



A.  ILI-IP Proposals

	Proposers should follow the guidelines in “Preparation and Submission of Preliminary and Formal Proposals” (page 30).  However, ILI-IP proposers must use the budget form on page 25, “Budget,” not the NSF Form 1030.  Additional instructions are given below concerning the Project Description/Narrative and the Budget.

	A successful proposal must outline how the planned project will improve the present program of undergraduate instruction.  Each proposal should demonstrate that:



the faculty is capable of carrying out the project;

informed, realistic planning has taken place;

the plan is a logical step to take at this time toward developing the academic program in question;

provision of the requested equipment will make possible full implementation of the improvements proposed; and

the project is of potential interest to colleagues at other institutions and will lead to the development of new experiments, techniques, or approaches in laboratory instruction, or it adapts experiments and techniques that are not routine but are particularly appropriate for the academic program.



1. Results from Prior NSF Support

	If the prospective principal investigator or co-principal investigator(s) have received support from NSF pertaining to undergraduate education in the past five years, briefly describe the earlier project and its outcomes in sufficient detail to permit a reviewer to reach an informed conclusion regarding the value of the results achieved.  Include the NSF award number, amount, period of support, the title of the project, a summary of the results of the completed work, and a list of publications and formal presentations that acknowledged the NSF award (do not submit copies with the proposal).  Be aware that, for any completed NSF-funded project, the principal investigator must have submitted NSF Form 98A “Final Report” or no new grant may be awarded.  



2.  Narrative

	The narrative presents most of the information that determines whether or not a grant will be awarded.  It must focus on one coherent project that would improve undergraduate instruction.  The equipment requested must be appropriate for the project’s objectives.  

	The narrative must show how the proposed curriculum improvement will take place, how the requested equipment is necessary for the project, and how the equipment will be used to improve student learning.  Since the Foundation aims to support projects with maximum potential for continuing impact, each proposal should show how the equipment fits into the department’s current holdings and must give a clear outline of the institution’s plans for the extended maintenance of the equipment.  A proposal seeking support for several unrelated projects or for a list of equipment to be used in unrelated ways is not appropriate. 

 	For ILI-IP, the narrative section must not exceed 12 double-spaced pages (3 lines per 2.5 cm) with a standard-sized font of 12 point or greater.  For ILI-IP, this limit does not include the section on results from prior NSF support.  Pages must have 2.5 cm margins and be numbered at the bottom center.  Information applicable in more than one place may be referred to by page and paragraph.  Appended information should be restricted to those appendices described in the subsection below.  The use of tabular form for reporting details is encouraged. Such information should be cross-referenced to the appropriate portions of the narrative. 

 	The narrative should conform to the following outline: 



a.  Current Situation: Discuss the institutional context and the perceived need.  Open with a brief description of the institution, the students it serves, the department, and the student clientele for the project.  Also discuss the curriculum that contains the courses affected by the project.  Do not assume that the reviewers are acquainted with the institution and its programs.  Catalog descriptions and recent enrollments of specific courses affected should be included in Appendix 2. 

 	Secondly, describe the relevant resources of the department in order to answer the question, “Is there an adequately supported program into which the present project will fit?” 

 	Finally, present the curricular need that the project would address.  Answer the question, “What is currently missing from the curriculum or could be done more effectively?”  This section should not exceed three double-spaced pages.

 

b.  Development Plan: In this section of the narrative, answer the question, “How are the course or courses and the curriculum to be improved by this project?”  Include a detailed description of the specific developments intended.  Specific new experiments, student projects, or course work that would be conducted with the requested equipment must be presented in terms of the principles or phenomena to be taught, how they will be taught, what experiments or material will be replaced, and how the overall plan is an improvement.  Specific examples of proposed new teaching materials are useful to illustrate the planned innovations.  This portion of the narrative should enable a group of colleagues to judge the suitability of the planned change for the intended student audience in the academic context.  The scientific and pedagogical aspects of the proposed project will be weighed to assess the impact on science, mathematics, engineering, or technology education.  Review the appropriate literature (e.g., disciplinary and educational journals, meeting abstracts, proceedings, etc.) and provide references to relevant materials including results of other ILI  awards to establish how the project and its contribution to undergraduate laboratory development has the potential to advance scientific education beyond the local setting. Where the project is an adaptation of experiments, or techniques developed elsewhere, describe how the adaptation is appropriate in the particular academic setting, and in what way such an adaptation may be useful to other institutions and departments of a similar kind.



c.  Equipment 

 

Equipment Request: Here answer the question, “Is each item of equipment requested actually needed to implement this development, is it the right piece of equipment for the job, and is the request appropriate for the department?”  Indicate briefly how each major equipment item requested will be used to effect what instructional development.  Also indicate why the particular equipment was chosen, what alternatives were considered and rejected, and why.  Reviewers do not need to be told what functions a given piece of equipment can perform unless those functions are unusual.  Establish the precise correlation between the subject matter developments described in the previous sections and the items of equipment being requested.  In the event of an award, any items regarded by NSF as ineligible, not germane, or inadequately justified will be deleted from the authorized list of purchases. 

	Special arguments may be needed to explain requests for 1) apparatus of a quality or cost not usually encountered in undergraduate instruction; 2) equipment which is to be fabricated rather than purchased as a unit; or 3) purchases which might appear to be at variance with the academic setting in which the project would operate.  Justification of these items must be related to the development of improved undergraduate instruction.  Arguments based on enhancement of graduate-level courses, improvement of faculty research capabilities, or other activities outside the scope of ILI are inappropriate.



Equipment on Hand for the Project: This section should answer the question, “Has there been a thorough survey of the current equipment inventory and does the  project plan to make full use of it?”  Discuss major equipment on hand that will be available for the project, but that is not included in this request. Include as Appendix 1 a list of major departmental equipment holdings available for undergraduate use.  



Implementation and Equipment Maintenance: Answer the question, “Is a reasonable  plan presented to ensure a maximum usable lifetime for the equipment?” Briefly, but explicitly, outline the institution’s plan for starting the project and for extending the maintenance of the equipment beyond the duration of the grant. 



d. Faculty Expertise: In this section, answer the question, “Do the personnel of the department have the expertise to complete the project successfully, or is there a commitment to hire necessary persons?”  Direct special attention to the named project director.  Since accomplishment of the project depends on this person’s knowledge of the discipline, the curriculum, and the equipment, he/she must teach in the academic unit receiving support and must show experience appropriate for directing the project. 



e. Dissemination and Evaluation: Describe plans for communicating the results of the project to the scientific or engineering community.  Vehicles for dissemination might include scholarly publications or presentations, software, written reports or experiments, or laboratory manuals.  Also describe plans for obtaining information on the impact of the project.  Such information might include the number and academic level of students involved, the attitude of students in the affected laboratories, evidence that students have learned material developed by or presented within the project, and the effect of the project on departmental offerings.  



3. References Cited: Include appropriate references to the literature cited in the narrative. 



4. Biographical Sketches  

	See “Preparation and Submission of Preliminary and Formal Proposals” (page 30).



5.  Budget

	Prepare the budget according to the format on page 25.  This should be a complete, detailed list of anticipated equipment acquisitions showing list and discounted unit prices and discounted totals.  Each item or functional unit of equipment must have a minimum unit acquisition cost of $500 and a life expectancy of more than two years.  (The specifics of a functional unit are discussed on page 23 immediately following the three budget categories.)  The budget must be limited to the following categories, with a subtotal shown for each: 



	1. Scientific and Computing Equipment 

	2. Shipping Costs 

	3. Required Taxes



	Guidelines for the assignment of eligible items to the three budget categories follow.  Note that these guidelines and restrictions apply to equipment purchased with institutional matching funds as well as to that bought with NSF funds. 

	1. Scientific and computing equipment, to be used in any phase of undergraduate science, mathematics,  engineering, and or technology education, may be requested. The equipment must be for use in specific curricular improvements discussed in the narrative.  Software essential to the scientific, technical, and educational objectives of the project is permitted.  Each software package must be itemized, justified, and the cost indicated. Software ordered in conjunction with new computing equipment is regarded as part of a functional unit and, accordingly, need not cost $500 in order to be eligible.

 	Construction of equipment, including material and labor costs, is allowed. Sufficient justification must accompany requests for equipment construction funds, such as a detailed explanation of the advantages of the proposed units over commercially available items. Requests for equipment fabrication must be supported by drawings, diagrams, parts lists, and estimates for labor charges, as appropriate.  Any use of project funds (NSF or institutional matching funds) for the modification or construction of laboratories or other buildings, or for the installation of equipment, is specifically prohibited.

	Equipment assembly costs for on-site assembly of multicomponent instruments, as distinct from equipment installation or building or laboratory modification, are allowable.  

	Specialized safety equipment may be purchased under this program where necessary for the safe utilization of the equipment requested. 

	2. Shipping costs, if not included in the purchase price, should be separately itemized. Reasonable estimates should be used, as opposed to a percentage of equipment costs. 

 	3. Required taxes may be included if the institution cannot be exempted from paying them.



	Following the total amount of project costs (rounded to the nearest whole dollar), list the actual dollar amount requested from NSF. The amount requested from NSF may not exceed 50% of the total equipment  budget, or $100,000, whichever is less, and may not be less than $5,000. 



	Please note the following: 



Reviewers must be able to recognize the function of the requested equipment. Therefore, in the detailed budget list all individual items by a descriptive name and the probable brand, model, and price. (Such selections may be changed after an award.);

Budget items may be either single items meeting the minimum cost required ($500), or part(s) of a functional unit where the sum of the components meets the minimum cost requirement.  A functional unit is an assemblage of instruments, modules, and components which together perform a specific task or which will normally be used together.  Each component of a  functional unit must be itemized and the cost indicated; the subtotal for the entire unit should be entered as the unit cost; and

Many equipment manufacturers routinely offer educational or institutional discounts. In preparing the ILI budget, contact manufacturers or distributors to obtain discounted prices. On the budget page, show both the list price and the discounted price used to compute the total cost of the project.  If it is possible to negotiate on an individual basis a special discount not routinely available to educational institutions, list the usual discounted price in the project’s budget. The amount by which the special discount exceeds the standard educational discount may be counted as matching funds.



6.  ILI-IP Appendices

	Include material supplementary to the text of the proposal in the appendices.  The pages may be single-spaced and should continue the numbering sequence established in the narrative section.  The appendices should be printed on white paper to facilitate recycling of the review copies.  The following five appendices, if relevant to the project, are required.  They need provide no more information than should be readily available within an academic department. Please limit each appendix to no more than two pages.



a.  Major Equipment:  List all major equipment available for undergraduate use held by the department, whether relevant to the proposed project or not, including model, date of purchase, and approximate cost where the information is available. If this list is too extensive to include in two pages, list only the most expensive and most relevant items.  If minor items are relevant, they may be listed by categories (e.g., “12 pH meters of various models”). 

 

b.  Course Descriptions:  Include a catalog description of each course directly affected by this project, the frequency of offering, approximate enrollment, and whether or not required of majors. 



c.  Subject Area Majors:  For projects intended for majors, summarize the number of majors graduated each year for the past five years.  A section summarizing the number of majors graduated in allied disciplines may be included.  Please explain the rationale for your choice.



d.  Student Research:  For projects that include a student research component, include a list of recent talks and papers involving undergraduate students in the department.  Identify student authors with an asterisk. 



e.  Research on Animals and Humans: If experiments will utilize vertebrate animals or human subjects, the approval from the appropriate Institutional Oversight Committee must be included.

 

	Other appendices might include schematics of equipment to be constructed, descriptions of specialized equipment, or examples of experiments.  Do not include institutional catalogs, departmental curricula, publications, laboratory manuals, videotapes, computer diskettes, other nonprint items, or general material. 





B.  ILI-LLD Proposals

	Proposers should follow the guidelines in the chapter “Preparation and Submission of Preliminary and Formal Proposals” (page 30).  NSF Form 1030 must be used for the budget.  Additional instructions are given below concerning the Project Description/Narrative and the Budget.

	A successful ILI-LLD proposal must outline how the planned project will improve the present program of undergraduate instruction.  Each proposal should demonstrate that:



the faculty is capable of carrying out the project;

informed, realistic planning has taken place;

the plan is a logical step to take at this time toward developing the academic program in question;

provision of the requested development time will lay the foundation for the full-scale implementation of the improvements proposed; and

the project is of potential interest to colleagues at other institutions and will lead to the development of national models for new experiments, techniques, or approaches in laboratory instruction.



1.  Project Narrative



a.  Results from Prior NSF Support: See “Project Narrative including Results from Prior NSF Support” (page 31).



b.  Problem or Question: Describe clearly and concisely the relevant problem or question that currently exists in the laboratory course, curriculum or in the wider context of undergraduate education.



c.  Goals and Specific Objectives: Describe the goals and objectives of the project, clearly indicating its innovative aspects.



d.  Potential Impact and Significance: Discuss how courses or the curriculum would be improved by the project and why the outcomes will be of interest and use to a wider community of educators.  The scientific, technical and pedagogical aspects of the proposed project will be weighed to assess the project’s anticipated impact on science, mathematics, engineering, or technology education.



e.  Procedure and Methods: This section should reveal the experience and capability of the principal investigator(s), the time-table and plan for executing the project, and the facilities available for realizing the project’s objectives.  A group of colleagues should be able to judge the suitability of the planned change for the intended audience in the academic setting described.  The proposal should:



provide an historical perspective of the problem, its significance, and what others have done to address the same or similar questions. Make reference to the relevant literature so as to demonstrate the principal investigator’s knowledge of the discipline and curricular issues;

describe specific lessons, experiments, student projects, course work, or new modes of instruction that will be developed, and the teaching methods to be employed;

describe plans to integrate the proposed innovations and their expected consequences into the institution’s academic programs for majors, for students in other scientific or technical fields, and for students not majoring in the sciences, mathematics, engineering, or technology.  Include information about the institution(s) and department(s), the students served, the role of teaching assistants, and the curriculum of which the proposed course or courses will be part;

describe the expected impact on students, especially women, underrepresented minorities, and persons with disabilities; and

include justification of the major elements of the budget.  Any equipment requested must be justified for development purposes. 



f.  Evaluation: Describe how the success of the project will be evaluated.  In particular describe the criteria that will be used to evaluate the quality and impact of the project and how information will be gathered and analyzed.  If the scale and complexity of the project are sufficient to warrant external evaluation, describe the qualifications of the people who will be involved in evaluating the project.



g.  Results and Dissemination: Describe the materials that will be produced (texts, publications, monographs, software, etc.) and plans to communicate the results of the project to others in the scientific, mathematical, engineering or technology community, both during and after the project.



2. Biographical Sketches  

	See “Preparation and Submission of Preliminary and Formal Proposals” (page 30).



3.  Budget

	NSF expects that the majority of the costs for the project activities will be for personnel time and personnel-related costs, including modest amounts for materials, supplies, equipment, computing services, etc.  Budgets should reflect the scale of the proposed projects and costs should be carefully justified.  It is expected that the institutions will have the majority of computing facilities, equipment, and physical environment to achieve the goals of the project, and therefore NSF does not anticipate providing major equipment and facilities support. For multi-year projects, the results of the project are expected to be integrated into the academic programs of the institutions within the period of the award, and therefore it is expected that the budgets will reflect the assumption of responsibility by the participating institution(s) as the educational innovations are fully implemented.



a.  Eligible Costs: In developing the budget, include only items that represent new design and development costs.  NSF funds may not be used to support expenditures that would have been undertaken in the absence of an award, such as the costs for normal teaching activities and normal laboratory curriculum development.



b.  Institutional Commitments: Institutional commitments are expected. Commitments may be in the form of funds, equipment, personnel time, etc., and may be provided from the institution(s), industry, or other non-Federal sources.  Equipment costs must be matched by non-Federal funds equal to or greater than the funds requested from NSF; i.e., 50% of the total equipment costs must be paid from non-Federal funds.



C.  ILI-IP and ILI-LLD Proposal Review

	Refer to “Review Criteria” (page 34)
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 ILI-IP DETAILED BUDGET (EQUIPMENT LIST) FORMAT
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		Total project cost:



		Non-NSF contribution

		(including any overmatch):



		 NSF request:







Use additional pages(s) if needed.

��UNDERGRADUATE FACULTY ENHANCEMENT 

Contact: (703) 306-1669

Closing Date:  June 10, 1996





�I.  General Program Description





A.  Purpose

	Quality undergraduate education derives from faculty members who are intellectually vigorous, up-to-date in their fields, and experienced in effective teaching methods.  Through the Undergraduate Faculty Enhancement (UFE) program, NSF provides leadership and financial assistance to encourage leaders from the disciplines, in cooperation with colleges, universities, and professional societies, to take a concrete interest in the currency and vitality of faculty members and to assist them in enhancing their scientific capabilities and teaching skills. 

	Opportunities supported through the UFE program enable faculty members to adapt and introduce new content into courses and laboratories, to investigate innovative teaching methods, to synthesize knowledge that cuts across disciplines, to learn new experimental techniques and evaluate their suitability for instructional use, and to interact intensively with experts in the field and with colleagues who are active scientists and teachers.





B.  Scope of the Program

	The program supports grants to colleges and universities, professional societies, industry, and other qualified organizations to conduct regional or national workshops, short courses, conferences, or learning activities of novel design for groups of faculty members in the sciences, mathematics, engineering, and technology.  Grants are made for the development and implementation of activities that assist large numbers of faculty to learn recent advances and new experimental techniques in their fields and to use the knowledge and experience gained to improve their instructional capabilities. 

	In the communication of scientific content, UFE projects are encouraged to combine a variety of elements, among them:



dissemination and adaptation of model courses and materials such as those developed under DUE’s programs in curriculum development and in laboratory improvement;

strategies for achieving effective learning environments;

new methods of delivery of information, especially those using advanced technologies;

scholarship and strategies for improving learning by a diverse student population;

new interdisciplinary approaches which bridge science, mathematics, and engineering, particularly those aimed at achieving scientific or technological literacy;

scholarship in mathematics, science, engineering, and technology and research in teaching and learning for faculty of prospective teachers;

leading edge ideas shaping a discipline and their likely impact on undergraduate curriculum;

knowledge of recent technological developments through academic-industry exchange; and

particularly successful or innovative course content derived from industry, professional practice, or international experiences.



	Emphases of the UFE program include support of activities for faculty who are members of  underrepresented groups, faculty in science technology and engineering technology programs, and faculty who teach science, mathematics, engineering, and technology for the undergraduate preparation of future teachers.



	Projects in two particular areas are especially encouraged.  First, faculty enhancement projects are encouraged that assist faculty just beginning their academic careers in gaining experience and knowledge about instructional strategies for effective undergraduate science, engineering, mathematics, and technology education.  Second, projects are encouraged that would enable faculty to gain experience with successful programs for preparing graduate students for roles in undergraduate education, such as teaching assistants, discussion section leaders, readers, student mentors, and, in some cases, as future faculty.  The faculty participating in those projects then would design and implement programs at their home institutions.





C.  Types of Projects



1.  Workshops or Similar Activities

	 Typical projects are based on workshops, short courses, conferences, a series of such activities, or learning activities of novel design.  They must be regional or national in scope.  The proposal should discuss the chosen focus of the project and its importance in undergraduate education within a particular discipline or across disciplines; the qualifications and role of the faculty and staff responsible for the project; the community of participants who will be served by the project; and the facilities and equipment that will make possible the desired learning experience.  In most cases, projects include specific plans to:



permit participants to work with academic or industrial experts;

allow participants to gain experience with recent developments in the field by working with new ideas and techniques, rather than just hearing about them;

encourage participants to develop instructional materials that incorporate new ideas and techniques;

enable participants to share ideas and experiences concerning how to communicate with and engage students in the topics of the project;

provide examples for faculty members to emulate in their own teaching; and

enable subsequent interaction among the participants and continued opportunities for learning about the topics of the project.



	Sessions may vary considerably in length, normally from a few days to two weeks, occasionally longer.  Projects may be operated in one or more sessions.  Although summer may be more convenient for many directors and participants, it may be appropriate to operate some projects during the academic year.  The follow-through activities normally span at least one academic year.



	Follow-through Activities:  Experience in the UFE program has shown that continuing interaction among project staff and participants is instrumental in achieving implementation of project learning.  Thus, proposals must describe follow-through activities as an integral part of the overall project.  In applying to attend a workshop or short course, participants and/or their institutions should agree to participate in the on-going activities.  Examples are:

 

Participants incorporate new materials or experiments into courses that they teach and report on experiences to other participants.

Staff/participants provide materials for courseware repositories.

Staff/participants establish an electronic mail capability for exchange of ideas and results.

Staff continue to provide technical assistance to participants, as needed for implementation of workshop materials.

Participants work within their home institutions to orient colleagues, including part-time and adjunct faculty, to new curricular materials and pedagogical techniques.

Staff/participants make presentations based on project activities at professional meetings.



	Participants:  The proposal should describe how the project will be advertised to the target community, including the use of listservs when appropriate, and how the project director will select participants, acting in consultation with a selection committee if desired and within the guidelines established by NSF in this announcement.   The participants must be drawn from a regional or national audience.  Selected participants should agree to participate in follow-through activities as part of the application process.  The proposal must discuss how the advertising and selection process will ensure significant opportunity for participation in the project by women, underrepresented minorities, and persons with disabilities.



2.  Coalitions of Two and Four-Year Institutions 

	An important component of the UFE program is support of regional coalitions among faculty of two-year and four-year degree granting institutions.  Faculty members from different institutions work together to learn recent advances in their disciplines and to develop educational activities that have impact in the classroom in a disciplinary or interdisciplinary area. In such coalitions programs are developed jointly by two-year and four-year faculty for faculty from either one or both types of institutions.



	Proposed coalition activities should be based on an assessment of need, a strong disciplinary or interdisciplinary component, a commitment from participating institutions, and a plan for continuing interaction among coalition members.  Coalitions proposing a workshop should refer to the previous section (page 27) for additional guidelines on workshops, where applicable.  Faculty developing coalitions are invited to discuss ideas with DUE staff.



3.  Workshops Sponsored by Professional Societies

	Professional societies are in an excellent position to provide a service to faculty who teach undergraduates by organizing workshops or short courses.  Among other activities, workshops or short courses are an excellent means of disseminating innovations developed under DUE’s programs in curriculum and laboratory improvement. Typically, a society would propose to offer a number of workshops, each for one to two weeks duration and consistent with the specifications in section C1.  Subject to availability of funds and the quality of proposals received, the UFE program anticipates that at least one award will be made to a professional society in most of the major disciplines supported by NSF.





II.  Preparation of Proposals



	For general information on requirements and suggestions see “Preparation and Submission of Preliminary and Formal Proposals” (page 30).





A.  Eligible Activities

	Projects must involve faculty in intellectually vigorous, pedagogically effective, discipline content-based activities and lead to successful incorporation of such activities into undergraduate classrooms and laboratories.  The proposed activities must be justified by their capacity to enhance participants’ undergraduate teaching in science, mathematics, engineering, or technology.





B.  Project Organization

	The project should have one director responsible for its overall operation.  Conduct of the project has two major components: scientific content and administration.  Often the director is an authority in the scientific topic and will oversee both aspects of the project.  In other cases, it may be appropriate for one individual to oversee the scientific component and another the administration.  In such cases, either individual may be designated as the project director.  Other senior personnel may also be involved if appropriate.  In all cases there should be substantial interaction among project personnel and participants. 

C.  Types of Support Available and Institutional Commitments

	The total cost of a UFE project is shared by the NSF grant, host institution, and home institution of the participant.  The direct costs include the specific events being proposed (termed “workshop” in the following text), follow-through activities, and participant support. 

	Among participant costs, it is expected that the home institution will bear the cost of travel to and from the workshop.  The NSF grant may include participant costs for subsistence (lodging and meals) during the workshop.  In addition, funds may be requested for a stipend of up to $50 per day of the project for participants.  Requests for such stipends must be specific to the target audience and fully justified; for example, to assure participation by faculty with few professional development opportunities or from resource-poor institutions.  No tuition or other fees may be charged to the participants.  Note that indirect costs may not be charged on participant support costs.

	In provision of the workshop, the host institution is expected to provide the facilities and equipment necessary to operate the project, and therefore no permanent equipment or facilities will ordinarily be supported by NSF. 

	With the exceptions noted above, the NSF grant may provide for planning and provision of the workshop, follow-through activities, participant support, and indirect costs.  The total cost per participant-day ranges considerably depending on the proposed activity.  In 1994-95, NSF funded most projects at levels between $180 and $350 per participant-day.  A proposal should include a budget explanation, with particular justification if the request is on the upper end of this range.

	Awards are made for one, two, or three years.  In most cases, the second and third years of support will be contingent upon successful completion of the first- and second-year’s activities.  Multi-year proposals are encouraged when appropriate.





D.  Evaluation and Dissemination Activities

	Proposals must include plans to evaluate both the conduct and accomplishments of the project.  Follow-up activities should achieve dissemination of the project outcomes.  In addition, after completion of a workshop or short course, the project director will be asked to complete the Undergraduate Faculty Enhancement Program Survey which provides baseline information about the project.  





III.  Review Criteria



	Proposals will be reviewed in accordance with the general criteria defined in “Review Criteria” (page 34).  In addition, reviewers may evaluate questions such as:



Content and Staff

What is the significance to the field of the topics selected for the project?

In what ways are the topics particularly suitable for faculty members who teach undergraduates? 

What are the qualifications of the staff, particularly the director, which make them especially qualified to conduct the project? What is the relationship between the topics and the director’s professional activities?  Are other people taking part in the operation of the project? What are their responsibilities?

Is the project structurally sound?  Are the requirements placed on participants suitable?  Will the follow-through activities reinforce instructional improvement?

Are the learning activities exemplary of interactive, hands-on teaching methods?



Participants

Will the project achieve the desired participation of women, underrepresented minorities, and persons with disabilities?

Is the intended audience a sizable community with the necessary background related to the topics and with needs that this project will creatively address?

For workshops, will the advertisements and selection process yield the desired participation?  For coalitions, are the participants committed and engaged?



Operations

Are the organizational and operational plans functional and well thought through?  Are the arrangements for housing, meals, and logistics responsive to participant needs?  Are there provisions by the host institution to maintain an intellectual setting conducive to learning by a group of mature professionals?

Are the necessary facilities and equipment available to the project and suitably supported by the host institution?  

Will the proposed evaluation activities both promote and assess project effectiveness?

��PREPARATION AND SUBMISSION OF PRELIMINARY AND FORMAL  PROPOSALS



�GENERAL INFORMATION 



	This section sets forth basic information needed to initiate planning for proposal submission.  Specific programs may have additional information provided. Proposers will also need to consult the publication, Grant Proposal Guide (GPG, NSF 95-27) for required forms and additional guidance.  GPG is available from the Forms and Publications Unit, National Science Foundation, 4201 Wilson Boulevard, Arlington, VA 22230; (703) 306-1130.  The complete text of the GPG, including required forms, is also available electronically on NSF’s Science and Technology Information System (STIS).  Please note that effective October 1, 1995, proposals submitted to NSF must have a new NSF Form 1207 Cover Sheet/Certification page, dated 7/95.

 	Except as modified by the guidelines set forth in this announcement (see in particular the extended page limits for the CETP proposals and ATE Center proposals given on pages 14 and 31), standard NSF guidelines on proposal preparation, submission, evaluation, NSF awards (general information and highlights), declinations, and withdrawals contained in GPG are applicable.   

	More comprehensive information is contained in the NSF Grant Policy Manual (NSF 95-26), available electronically through STIS or for purchase for a fee from the Superintendent of Documents, Government Printing Office, Washington, DC 20402.

	In the event that the submitting organization has never been the recipient of an NSF award, it is recommended that appropriate administrative officials become familiar with the NSF policies and procedures contained in the NSF Grant Policy Manual that are applicable to most NSF awards.  If a proposal from such an institution is recommended for an award, the NSF Division of Grants and Agreements will request certain required organizational, management, and financial information.  (See Chapter III of the Grant Policy Manual.)





PRELIMINARY PROPOSAL PREPARATION

(Applicable to ATE and CETP Programs) 



The preliminary proposal must include:



1. Cover Sheet for Proposals (NSF�1207, Rev. 7/95) signed by the principal investigator(s). Other institutional signatures are not necessary at the preliminary proposal stage.



2.  Project Data and Summary Form (NSF�1295).  This form requests institutional data and an abstract. The abstract should describe the project and the target audience. The abstract is used to assign the proposal to reviewers with specific expertise. 



3.  A narrative not to exceed 7 double�spaced pages.  Information in the narrative should be arranged in the following order with clear headings to identify each component:



A list of institutions and agencies in the partnership and their respective roles;

The target audience and their subject matter focus;

The goal of the project. Be specific concerning what you hope to accomplish. No more than one short paragraph each for documentation of need and knowledge of current advances in the relevant area is necessary;

The means to accomplish the goal. What will the project do?  Highlight those aspects of the project which you consider innovative and most likely to produce change on a nation-wide basis;

Plans to evaluate the project, to assess success and to implement the project elsewhere; and

The specific means planned to increase the role of women, to increase diversity within the workforce targeted, to reward participating individuals, and to increase the effective dialog among targeted faculty, teachers and other participants.



4.  An estimated yearly budget separated into general categories for salaries, equipment (equipment funds must be matched by non�federal dollars equal to or greater than funds requested from NSF), supplies, travel, other direct costs, and indirect costs at a Federally negotiated approved rate.  A plan for contributions by other partners in the alliance should be shown, together with an estimate of the amounts to be contributed. It is not necessary to use the NSF budget sheet or to provide budget details.



5.  A maximum of a two page vita of each of the principals involved in the project. The vitae should be complete enough to show the necessary expertise to conduct the proposed project.



6.  Two (2) sets of the following extra forms, with each set of forms stapled as a unit:



One copy of the Cover Sheet and

One copy of the Project Data and Summary Form with Abstract.



Except as identified on page 10 for workshops and other special projects in the ATE program submit 7 copies of the preliminary proposals and the 2 sets of extra forms to:



	Friday Systems Services

	Attn.: EHR/DUE - Program Acronym (either ATE or CETP)

	Announcement No. 96-10

	40 West Gude Drive

	Suite 100

	Rockville, MD 20850



PROPOSAL PREPARATION



	The standard proposal should contain the following information, assembled in the order indicated.  Note the stringent page limits on the project narrative.  All forms are available in  Proposal Forms Kit (PFK, NSF 95-28), except Form 1295 which is included in this DUE Program Announcement on page 37.  The Proposal Forms Kit is available electronically.

	A complete proposal consists of the following parts:



Cover Sheet (NSF Form 1207, Rev. 7/95)

Information about the Principal Investigators/Project Directors (NSF Form 1225)

Project Data and Summary Form (NSF Form 1295)

Table of Contents

Project Narrative, including Results from Prior NSF Support

References Cited

Biographical Sketches, limited to two pages per investigator

Budget (Form 1030) and Budget Justification

Current and Pending Support (NSF Form 1239)

Appendices. For materials development a sample of prior work, if applicable, is recommended.



1. Cover Sheet 

	The first page of the proposal should be the cover sheet (NSF Form 1207) prepared in the format found in PFK (NSF 95-28).  It is important that the cover sheet be completed with the full information requested.  Most of the items are self-explanatory.  One copy of the cover sheet must carry the original signature of the principal investigator and the authorized organizational representative.

	Note that, if funds for this project are being requested from another Federal agency or another NSF program, this must be indicated in the upper-right-hand section of the cover sheet.  If they are not being requested at the time the proposal is submitted, but are requested subsequently, send a letter so stating to the DUE office, identifying the proposal by its NSF number, as appropriate.

	The Title of the Proposed Project is one of several items used to direct the proposal to appropriate reviewers and to announce and advertise to the general public and scientific community the nature of the projects supported with NSF funds.  Include informative key words that indicate, for example, the discipline, the target audience, and the nature of the problem and/or innovative solution.



2. Information about the Principal Investigators/Project Directors

	Submit only one copy of this form (NSF 1225) which is provided in PFK.  It should be attached to the signature copy of the proposal.  The form should not be duplicated in copies of the proposal.



3. Project Data Form and Project Summary

	The information on this form (Appendix I, Form 1295) is also used to direct the proposal to appropriate reviewers and to announce and advertise the nature of the projects that NSF supports.  (See the instructions on pages 39-40 for completing this form.)  The summary should include a clear, concise description of the problem or question being addressed, the specific goals and objectives of the proposed project, the target audience, and the project’s potential impact and significance.  As stated in GPG, “the summary should not be an abstract of the proposal, but rather a self-contained description of the activity that would result if the proposal is funded by NSF . . .  It should be informative to other persons working in the same or related fields, and insofar as possible, understandable to a scientifically literate reader.”  It should not contain extraneous descriptions of the institution, department, or principal investigators.  It should be succinctly written.  We specifically suggest that in less than 22 single-spaced lines your summary include:



the problem(s) being addressed by the proposal;

the objectives, which address the stated problem;

what methods you plan to employ to accomplish the objectives;

what special audience(s) are targeted by the project, where appropriate;

notable collaborations with other institutions, where appropriate;

significance/impact of the project on undergraduate education, including evaluation, dissemination and any disseminable products.



4. Table of Contents



5. Project Narrative including Results from Prior NSF Support

	In general, the narrative section must not exceed 30 double-spaced pages (3 lines per 2.5 cm) except as noted in the program descriptions in this Program Announcement and as tabulated below.  Use 2.5 cm margins, a type size of 12 point font or greater, and print on only one side of the page.  NSF will not accept proposals with project narratives that exceed the page limit.



PROGRAM�MAX. NUMBER OF DOUBLE-SPACED PAGES FOR NARRATIVE

��ATE - Centers�40��ATE - Projects�30��CETP�40��CCD�30��CCD-IR�30��ILI-IP�12��ILI-LLD�30��UFE�30��Preliminary Proposals - ATE and CETP�7��Preliminary Proposals - ILI-LLD�3��

	The narrative presents most of the information that determines whether or not a grant will be awarded. Write the proposal to respond to criteria that will be used by reviewers in judging the merit of the proposal as described in this document.

	If the prospective principal investigator or co-principal investigator(s) has received support from NSF pertaining to undergraduate education in the past five years, briefly describe the earlier project and its outcomes or present progress in sufficient detail to permit a reviewer to reach an informed conclusion regarding the value of the results achieved.  Include the NSF award number, amount, and period of support, the title of the project, a summary of the results of the completed work, and a list of publications and formal presentations that acknowledged the NSF award (do not submit copies with the proposal).  Be aware that, for any completed NSF-funded project, the principal investigator must have submitted NSF Form 98A, Final Report, or no new grant may be awarded.  



6. References Cited 

	This section should include references to literature cited in the narrative.



7. Biographical Sketches  

	Provide a biographical sketch of no more than two pages for each person listed as Senior Personnel on the Proposal Budget Form (NSF Form 1030),  or for ILI-IP proposals on the Cover Sheet (NSF Form 1207).  In accordance with Important Notice No. 107 (9/89), biographical sketches, in addition to data on educational background and career, must now include the following information within the two-page limit, if applicable:



A list of up to five publications most relevant to the work proposed and up to five other significant publications.  Patents, copyrights, or software systems developed may be substituted for publications.  These publications may overlap the continuing requirement for a list of all publications resulting from and citing prior NSF support.  A complete list of publications for the past five years is no longer required. Only the list of up to ten will be used in merit review.

A list of the names of graduate and undergraduate students with whom the principal investigator has had an association as thesis advisor, and of postdoctoral scholars sponsored by the principal investigator over the past five years, with a summary of the total numbers of graduate and undergraduate students advised and postdoctoral scholars sponsored.

A list of scientists with whom the investigator has had a long-term association and/or with whom he/she has collaborated on a project, book, article, report, or paper within the past 48 months, and the investigator’s own graduate and postdoctoral advisors.  This list is intended to avoid potential conflicts of interest in merit review. 





8. Budget and Budget Justification  

	See NSF Form 1030 and instructions in GPG and this document under each program.  Equipment costs must be matched by non-Federal funds equal to or greater than the funds requested from NSF.  Note, however, that ILI-IP proposers must use the budget form in the ILI section, not the NSF Form 1030.  Except as noted on page 14 for the CETP program, text for budget justification is limited to no more than 3 single-spaced or 6 double-spaced pages for all budget years.

 

9. Current and Pending Support

	All current and pending externally-funded support to the principal investigator and co-principal investigators (if any), including the proposed project, must be listed on the form provided (NSF Form 1239, contained in PFK).  This information is needed to ensure that the project leaders will have time to carry out the project and that there is not duplication of support.



10. Appendices



Facilities and Equipment  

	If appropriate, include a description of no more than two pages of the relevant and related facilities and plans for purchase of and justification for major items of equipment.

Letters of Commitment  

	As appropriate, include official letters only that verify specific institutional and other resource commitments. These letters should indicate contributions to the project rather than general support.

Other Appendices  

	Other appendices provided should be relevant and concise. 





SUBMISSION



	The required materials should be postmarked no later than the program closing date and sent in a single package to:



	Friday Systems Services

	Attn.: EHR/DUE - Program Acronym (either ATE, CETP, CCD, CCD-IR, ILI-IP, ILI-LLD, UFE)

	Announcement No. 96-10

	40 West Gude Drive

	Suite 100

	Rockville, MD 20850



The following materials must be included in the submission:



Ten (10) copies of the proposal as delineated in the previous section, with the exception that 22 copies are required for the Collaboratives for Excellence in Teacher Preparation.

One (1) copy of the NSF Form 1225 attached to the copy of the proposal bearing original signatures.  Do not include the form within the body of the proposal, since this would compromise the confidentiality of the information.  While providing the information requested is voluntary, SUBMITTING THIS FORM IS REQUIRED by NSF.  Omission of this form will cause delay in processing the proposal.

Two (2) sets of the following extra forms, with each set of forms stapled as a unit.

One copy of the Cover Sheet (NSF Form 1207, Rev. 7/95).

One copy of the Project Data Form.

One copy of the Project Summary

One copy of the Budget, including explanation pages.



The following requirements also must be met:



All materials submitted to the Foundation must be contained in a single package.  Secure packaging is mandatory.  The Foundation can not be responsible for the processing of proposals damaged in transit.

Each copy of the proposal should be on standard size paper of regular weight.  It should be stapled only in the upper left corner.  It should not be bound by means of glue, spirals, wire, clasps or any other means.  All narrative and appendices pages must be numbered.  The duplicating process should ensure legibility for at least 5 years.

One copy must be signed by both the principal investigator and by an administrative official who has been designated as an Authorized Institutional Representative.





DO NOT:



Send separate “information” copies or several packages containing parts of a single proposals  or

Send videotapes, computer diskettes, slides, books, etc.

��REVIEW CRITERIA



�	NSF grants are awarded on a competitive basis.  In selecting proposals to be supported, the Foundation is assisted by reviewers who are mathematicians, scientists, engineers, and technologists drawn primarily from the academic, research and professional practice communities, and also  from professional associations.

	NSF evaluates proposals on the basis of four general criteria outlined in Grant Proposal Guide (GPG, NSF 95-27).  The criteria, as they relate to education, are defined below.  The descriptions of the UFE and CETP programs in this announcement provide additional information on review criteria pertinent to those programs.





PERFORMANCE COMPETENCE



	This criterion relates to the capability of the investigator(s), the technical soundness of the proposed approach, the adequacy of the institutional resources available, and the proposer’s recent experiences in science, mathematics,  engineering, or technology education or research that is relevant to what is proposed.  Typical questions raised in the review process include:



Is the proposal supported by the involvement of capable faculty (and where appropriate, practicing scientists, mathematicians, engineers, technicians, teachers, and student assistants), adequate facilities and resources, and an institutional and departmental commitment?

Does the proposal show an awareness of current pedagogical issues, the extent of the problems, what others have done, and relevant literature?





INTRINSIC MERIT 



	This criterion is used to assess the quality, currency, and significance of the scientific/technical content and related instructional activity of the project within the context of undergraduate science, mathematics, and engineering education.  Typical questions raised in the review process include:



�symbol 183 \f "Symbol" \s 10 \h��	Does the project address a major challenge facing science, mathematics, engineering, or technology education?

�symbol 183 \f "Symbol" \s 10 \h��	Are the goals and objectives, and the plans and procedures for achieving them, innovative, well-developed, worthwhile, and realistic?

�symbol 183 \f "Symbol" \s 10 \h��	Are the plans for evaluating progress and results of project adequate?

�symbol 183 \f "Symbol" \s 10 \h��	Are the plans for assessing student learning adequate?

�symbol 183 \f "Symbol" \s 10 \h��	Does the proposal include experience with using new teaching tools and technologies (such as computers, calculators, manipulatives, CD-ROMs, and multimedia)?

�symbol 183 \f "Symbol" \s 10 \h��	In addition, if the proposal is submitted as an ILI-IP project or ATE Laboratory Development project, what principles of science, mathematics, engineering or technology will be taught in the laboratory, and is the requested equipment the most suitable for this purpose?





UTILITY OR RELEVANCE OF THE PROJECT



	This criterion is used to assess the appropriateness and impact of the project at the proposing institution.  Typical questions raised in the review process include:



Does the proposal design take into consideration the background, preparation, and experience of the target audience?

Is the proposed course, curriculum, or laboratory integrated into the institution’s academic program ?

Are the results of the project likely to be useful at similar institutions?

What is the potential for the project to produce widely used products through commercial or other channels?





EFFECT ON THE INFRASTRUCTURE OF SCIENCE, MATHEMATICS, ENGINEERING, AND TECHNOLOGY



	This criterion relates to the potential of the proposed project to contribute to better understanding or improvement of the quality, distribution, or effectiveness of the nation’s scientific, mathematical or engineering research, education, and human resource base.   Typical questions raised in the review process include:



Are plans for dissemination and communication of results appropriate and adequate?

Does the proposal effectively address one or more of the following objectives:

to ensure the highest quality of education for those students planning to pursue careers as scientists, mathematicians, engineers, technologists, and technicians?

to increase the participation of qualified women, minorities, and persons with disabilities?

to prepare faculty and teachers of science, mathematics, engineering and technology?

to provide a foundation for scientific and technological literacy?

to develop multi- and interdisciplinary courses and curricula?

Are plans for evaluation appropriate and adequate?�



��ANNOUNCEMENT AND ADMINISTRATION OF AWARDS



�ANNOUNCEMENT



	The review and processing of proposals will require approximately six months.  Decisions will be announced individually through written notices to the institution and to the Principal Investigator. Before such notice is dispatched, the Foundation can give no information concerning the probability that any particular proposal will be supported or declined.  Proposers are strongly urged to refrain from making inquiries.  Decisions on awards will be announced as soon as they are made, not simultaneously.  Thus, it is normal for some proposers to receive a decision earlier than others. The number of awards will depend on the quality of the proposals received and the availability of funds for this program.







ADMINISTRATION OF AWARD



	Awards resulting of this announcement will be administered in accordance with the terms and conditions of  the latest editions of NSF GC-1, “Grant General Conditions,” or FDP-II. Copies of these documents are available at no cost from the NSF Forms and Publications Unit, telephone (703) 306-1130, or by electronic mail (Internet: pubs@nsf.gov).  More comprehensive information is contained in the NSF Grant Policy Manual (GPM, NSF 95-26), for sale through the Superintendent of Documents, Government Printing Office, Washington, DC 20402.  The GPM is also available electronically on NSF’s Science and Technology Information System (STIS).





Responsibility for Results and Their Dissemination

	The Foundation does not assume responsibility for project results or their interpretation.  The grantee institution is wholly responsible for the conduct of the project and for preparation of the results for publication.  However, the Foundation strongly encourages dissemination of the results of the projects it funds as discussed on page 5. 

	If it is anticipated that projects proposed in response to this announcement may result in commercial publication and or distribution of materials developed under a resulting NSF supported award, grantees are responsible for developing publication plans, and approving publication and distribution contracts and other agreements.  The Grantee must maintain written justification and documentation to support such plans and arrangements.

	At a minimum, the Grantee’s publication/distribution plan should address the following:

identification and brief description of materials, proposed media and format, objectives of the materials, grade levels and expected market, expected market life, expected need for revisions, existing or proposed materials with which they might compete;

expected interest by commercial publisher(s)/distributor(s) and explanation;

alternative publication/distribution arrangements being considered and advantages/disadvantages of each;

procedures to be followed for the competitive selection of publisher(s)/distributor(s), or justification for noncompetitive selection, including a description of the means for publicizing the opportunity to submit proposals, and for disseminating the solicitations and a list of publisher(s)/distributor(s) to be solicited directly.

	The Grantee shall maintain a code or standards of conduct comparable to those described in OMB Circular A-110.42 that shall govern the performance of its officers, employees or agents engaged in the awarding and administration of contracts or licenses for the publication/distribution of materials developed under an NSF supported award.

	All publication and distribution agreements should include provisions (1) providing the Government with a royalty-free license to use the materials for Government purposes; (2) granting the Government the right to examine, audit and copy publisher’s or distributor’s records relative to the NSF support and a disclaimer substantially as provided in Section 744.a.2 of the Grant Policy Manual.

	Income generated as a result of commercial publication and/or distribution of NSF-supported materials shall be used in accordance with guidance provided in Section 750 of the Grant Policy Manual unless stated otherwise in the award letter.  The Grantee is required to retain appropriate financial and other records relating to project income earned during the grant period and for three years beyond the end of the grant period.





Final and Progress Reports 

	Within 90 days after the expiration of a grant (including any automatic or other extensions), the Principal Investigator is required to submit a Final Project Report (NSF Form 98A), including the Part IV Summary. Applicants should review this form prior to proposal submission so that appropriate tracking mechanisms are included in the proposal plan to ensure that complete information will be available at the conclusion of the project.  Final expenditure information is supplied by grantee institutions through the Federal Cash Transactions Report (SF 272), normally submitted by the grantee institution’s financial officer.  Annual reports of progress are required of grantee institutions, in accordance with Article 15 of NSF GC-1 (10/95), “Grant General Conditions,” and Article 8 of FDP-II.  Annual reports of progress are not required of ILI-IP grantees.





Change in Principal Investigator  

	If a Principal Investigator leaves a project before its completion, the grantee institution is expected to explain the circumstances in a letter to the program director named in the grant letter and to nominate a suitable replacement.  This letter should include the nominee’s qualifications, biographical sketch, and statement of current and pending support, and must be signed both by the nominee and by an official authorized to act for the institution in such matters. The appointment of a new Principal Investigator is not effective until confirmed by the NSF.

��	NATIONAL SCIENCE FOUNDATION	APPENDIX I

Division of Undergraduate Education



PROJECT DATA FORM



	The instructions and codes to be used in completing this form begin on the next page.



Program to which the Proposal is Submitted:  ________

Type of Submission:  ________

Name of Principal Investigator/Project Director (as shown on the Cover Sheet):  _________________________________________________



Name of Submitting Institution (as shown on the Cover Sheet):

_________________________________________________



Other institutions involved in the project’s operation: 

ATE and CETP only

Preliminary Proposal Number (s) that 

led to this proposal _________

	_________________________________________________







PROJECT CODES



Major Discipline Code:  __ __     Subfields: ________

Academic Focus Level of Project:  __ __

Highest Degree Code:  __

Category Code:  __ __

Business/Industry Participation Code:  __ __

Audience Code:  __ __ __ __

Institution Code:  __ __ __ __

Strategic Area Code:  __ __

Estimated number in each of the following categories to be directly affected by the activities of the project during its operation:



Undergraduate Students:  ____

Pre-college Students:  ____

College Faculty:  ____

Pre-college Teachers:  ____

Total Non-NSF Contribution:  $____

Project Summary:



The Summary of Proposed Work should be a concise description of the project limited to 22 lines of 12-point (standard pica type) or larger font on plain white paper.



NSF Form 1295 (10/94)

��

�INSTRUCTIONS AND CODES FOR COMPLETING 

PROJECT DATA FORM



Item 1	Indicate the program to which the proposal is being submitted:

	

	ATE:	Advanced Technological Education

	CETP:	Collaboratives for Excellence in Teacher Preparation

	CCD:		Course and Curriculum Development Projects

	CCD-IR:		Institution-Wide Reform of Undergraduate Education

	ILI-IP:		Instrumentation and Laboratory Improvement--Instrumentation Projects

	ILI-LLD:		Instrumentation and Laboratory Improvement--Leadership in Laboratory Development

	UFE:		Undergraduate Faculty Enhancement 



Item 2	Indicate what Type of submission this is:



	PR:	Proposal for a Project (ATE, CETP, CCD, CCD-IR, ILI-IP, ILI-LLD, UFE)

	PM:	Preliminary proposal for a Project (ATE and CETP only)

	PC:	Preliminary proposal for a Center (ATE only)

	CE:	Proposal for a Center (ATE only)



Item 3	Enter the Name of the Principal Investigator/Project Director.



Item 4	Enter the Name of the Submitting Institution, including the branch or campus.



Item 5	List any Other Institutions Involved in the operation of the project: directly, through subcontracts, or through shared use of equipment.



Code A	Select a two-digit Major Discipline Code that corresponds to the Field that is most descriptive of your proposal area (see attached table). Then fill in one or more Sub-fields that best describes the specific area where your proposal applies. The list is not all-inclusive; use other, similar terms if they are more appropriate.  Applicants to Advanced Technological Education and others interested in enhancing Engineering Technology programs should select 58 as the major discipline code and then select the appropriate disciplinary code(s) for subfields.  For example, a Chemical Engineering Technology program would select 58 as the major code and 53 as the subfield.  Those interested in Science Technology programs should select the appropriate major discipline code.  For example, a Chemical Technology Program would select 12 as the major code.



Code B	Enter Academic Focus Level Code of the project.  That is, the project or workshop will develop or implement curricular or laboratory material for eventual presentation at what academic level: LO = lower division undergraduate courses; UP = upper division undergraduate courses; BO =  both divisions of undergraduate courses; PC = pre-college courses (K-12); AL = pre-college and undergraduate courses.



Code C	Enter the Highest Degree Code to indicate the highest degree offered in science or engineering by any department on the campus submitting this proposal: (A = Associate; B = Baccalaureate; M = Masters;  D = Doctorate; N = Non-academic institutions).



Code D	Enter the proper Category Code depending on the program:



		ATE:	Indicate whether this project focuses on a CE = Center; or PR = Project

	CETP:	Indicate whether the project focuses on preparing ET = elementary school teachers, MS = middle school teachers, SS = secondary school teachers, or  CM = comprehensive.

	CCD:	Indicate whether the project is an IC = individual course project; or a CC = comprehensive curriculum development project.

	ILI:	No category code needed.

	UFE:	Indicate whether the project is a CO = 2-year college and 4-year college/university coalition; or SP = standard project.

	�

Code E	If the project has major participation by the private sector (commercial and industrial organizations), indicate by entering PS; otherwise leave blank.



Code F	For those proposals where a significant component of the project is the education of the following groups, indicate the proper Audience Code(s).  Indicate codes also if the institution has as its mission the education of one or more groups.  Each group indicated  must be discussed explicitly and substantively in the proposal narrative.  Codes:   W = Women; M = Minorities;  D = Persons with Disabilities; T = Pre-Service Teachers; H = Technicians and Technologists; I = In-Service Teachers; S = Secondary School Students



Code G	Enter the Institution Code to indicate whether the (lead) institution is: PUBL = Public; PRIV = Private; CONS = Consortium; NACD = Non-academic.



Code H	If applicable, indicate that the project has a strategic area focus by entering an appropriate code according to the following: GC = Global Change; HPC = High Performance Computing; EN = Environment; MA = Manufacturing; BT = Biotechnology; AMP = Advanced Materials and Processing; CI = Civil Infrastructure Systems.



Codes J-M	Give your best estimate of the numbers of persons in the indicated categories who will receive immediate benefit from the project (primary effect) or are likely to immediately benefit as a result of another person’s participation (secondary effect) during the period the project is in operation (including intermediate periods for seasonal projects).  Note that the period of operation may extend beyond the expected period of NSF funding.



Codes N	Give your best estimate of the total dollar value of the cumulative institutional cost-sharing, if any, to be provided.



	The Summary of the Proposed Work should be a concise description of the project. It is limited to 22 single-spaced lines of standard-sized 12 point font.   See the instructions in the subsection on the Project Data and Summary Form on page 37.

 

�

�MAJOR DISCIPLINES				SUBFIELDS  (List all that apply) 												 

  Code     Field



11�ASTRONOMY�Astrophysics; Cosmology; General and Introductory Astronomy; Optical Astronomy; Radio Astronomy; Solar Astronomy; X-Ray, Gamma-Ray and Neutrino Astronomy; Other (Specify).

��12�CHEMISTRY�Analytical Chemistry; General and Introductory Chemistry; Inorganic; Organic; Physical; Surface Chemistry; Polymers; Chemical Technology; Other (Specify); (See Life Science for Biochemistry)

��31�COMPUTER SCIENCE AND 

COMPUTER ENGINEERING�Computer Architecture; Computer Networks; Computing Methodologies; Computing Milieu; Computer Systems Organization; Databases; General and Introductory Programs; Hardware; Information Systems; Intelligent Systems; Mathematics of Computing; Robotics; Signal Processing; Software; Theory of Computing; VLSI Design.  (Note:  Computer Applications should be included in the specific field of use).

��



51

�ENGINEERING



Aeronautical Engineering�



Aerodynamics; Aerospace; General and Introductory Programs; Space Technology.

��53�Chemical Engineering�General and Introductory Programs; Petroleum; Petroleum Refining; Process.

��54�Civil Engineering�Architectural; General and Introductory Programs; Hydraulic; Hydrologic; Marine; Sanitary and Environmental; Structural; Transportation.

��55�Electrical Engineering�Acoustics; Antennas; Circuits; Bio-Engineering; Communications; Computers; Controls; Electromagnetics; Electronics; General and Introductory Programs; Information Theory; Instrumentation; Microwaves; Optics; Power; Reliability; Robotics; Signal Processing.  

��56�Mechanical Engineering�Fluids; General and Introductory Programs; Heat Transfer; Instrumentation; Mechanical Systems; Robotics.

��57�Materials Science and 

Engineering�Ceramics; Electronic Materials; Metallurgy; Polymers; Composite Materials; Materials Characterization; Materials Synthesis and Processing; Instrumentation.

��58�Engineering Technology�Aeronautical; Civil; Computer; Communications; Electrical; Electronic; Industrial; Manufacturing; Materials; Mechanical; Marine; Nuclear; Systems; Technology Education; Other.

��59�Engineering, Other

(Specify)�Agricultural; Bioengineering; Industrial and Management; Nuclear; Ocean Engineering; Manufacturing, Systems Engineering.  (Includes Interdisciplinary or Multidisciplinary projects that involve the Engineering disciplines only).������



41



�GEOLOGICAL SCIENCES



Atmospheric Sciences�



Aeronomy; Atmospheric Chemistry; Climate Dynamics; General and Introductory Programs; Extraterrestrial Atmospheres; Magnetospheric Physics; Meteorology; Solar Terrestrial Research.

��42�Geology�General Geology; Structural Geology; Tectonics; Remote Sensing; Planetology; Surface Processes; Organic Geochemistry; Geophysics; Hydrology; Inorganic Geochemistry; Mineralogy; Paleontology; Petrology; Seismology; Soil Sciences.

��44�Oceanography�Biological, Chemical, and Physical Oceanography; Marine Geology; Geophysics.

��99�INTERDISCIPLINARY/

MULTIDISCIPLINARY�To be used for projects in areas where two or more major disciplines meet but are not elsewhere classified, and for multidisciplinary projects. (Specify what subfields are involved.)  This category is also appropriate for CETP projects in Science Education,  Mathematics Education, and Technology Education.

��61�LIFE SCIENCES   �Animal Sciences; Bacteriology; Biochemistry; Biogeography; Biophysics; Biotechnology; Ecology; Embryology; Environmental Technology; Evolutionary Biology; Genetics; Food Science; Immunology; Microbiology; Neurology; Nutrition and Metabolism; Physical Anthropology; Physiology; Plant Sciences; Radiobiology; Systematics; Biology Other (Specify). (List Behavioral Biology here if it is taught by the Biology faculty).

��21�MATHEMATICS�Algebra; Analysis; Applied Mathematics; Discrete Mathematics; Computational Mathematics; Foundations and Logic; Geometry; Number Theory; Numerical Analysis; Probability; Statistics; Topology.

��91�OTHER SCIENCES

(Not Elsewhere Classified)�Effects of Sciences and Technology on Society; Ethical Considerations; Technology Assessments.

��13�PHYSICS�Acoustics; Atomic and Molecular; Elementary Particles; General and Introductory; Gravitation; Nuclear; Optics; Plasma; Condensed Matter Physics; Low Temperature Physics; Solid State Physics; Polymers.

��71�PSYCHOLOGY, BIOLOGICAL AND COGNITIVE ASPECTS

   �Physiological Psychology, Behavioral Neuroscience, Cognitive Neuropsychology, Comparative Cognition, Perception, Psychophysics, Cognitive Science, Human Factors, General/Introduction to Psychology.

��72�PSYCHOLOGY, SOCIAL ASPECTS AND METHODOLOGY

 �Developmental Psychology, Personality, Social Psychology, Cross-Cultural, Motivation, Industrial, Educational, Psychometrics, Research Methods.

��

81�SOCIAL SCIENCES

Anthropology�

Applied Anthropology (Note: Excludes Physical Anthropology which is under Life Sciences), Archaeology; Cultural and Personality; Social and Ethnology.

��82�Economics�Econometrics and Economic Statistics; History of Economic Thought; International Economics; Industrial Labor and Agricultural Economics; Macro-economics; Micro-economics; Public Finance and Fiscal Policy; Theory; Economic System and Development.

��83�History�History and Philosophy of Science.

��84�Linguistics�Anthropological-Archaeological; Computational; Psycho�linguistics; Sociolinguistics.

��85�Political Science�Area or Regional Studies; Comparative Government; History of Political Ideas; International Relations; National Political and Legal Systems; Political Theory; Public Administration.

��86�Sociology�Comparative and Historical; Complex Organizations; Culture and Social Structure; Demography; Group Interactions; Social Problems and Social Welfare; Sociological Theory.

��88�Geography�Locational Analyses of Population; Economics, Geographic Information Systems; Social; and Settlement Systems; Physical Systems and Resource Use; Spatial Behavior and Decision Making; and Spatial Analytic Methods.

��89�Social Sciences, Other�(Specify).  Includes the Human Aspects of Law, and all Interdisciplinary and Multidisciplinary projects that involve the Social Sciences only.  Excludes Business Administration and Social Work.

���

�	

APPENDIX II

ADVICE TO PROPOSAL WRITERS



�	The DUE staff often provides informal guidance to proposers.  The following comments include advice frequently given to inquirers.







I.  Planning the Proposal



	A good proposal begins with a clear idea of the goals of the project--for example, creating a course or curriculum, improving a laboratory by teaching new concepts directly, teaching new material to other undergraduate faculty, or preparing future teachers in a way that is better.  In addition, a good project begins with a sense of why it  will be a significant improvement over what is already being done.  After the goals are well defined, then it is time to consider what resources -- people, time, equipment, technical support, etc. --  will be necessary as part of the request to NSF.  A better proposal is likely to result if the goals are clear before resources are considered in any detail.

	As the planning is taking place, consider how the project, as conceived, will fit the objectives of a particular NSF program.  If questions arise, call a Program Director at NSF for clarification or explanation.

	The project should be innovative within its context.  Smaller projects should explore ways of teaching which use equipment or scientific knowledge or teaching techniques in effective ways, perhaps adapting techniques to a new context or teaching material in a particularly attractive way.  Larger projects, as well as centers and coalitions, should show clearly that they can initiate changes in the teaching of science at the undergraduate level that are important to a significant segment of the community.

	It is useful to indicate what work has been done in preparation for the project, and what attempts have been made to try the proposed activity on a small scale or with less suitable equipment.  Evidence of preliminary work demonstrates planning and commitment to the project, and this evidence may indicate that the project is more likely to succeed.  In addition, consider how the project relates to similar projects that others have carried out previously. The results of previous projects may have been presented at professional meetings or published in journals, and NSF regularly publishes abstracts of its recently awarded grants.  

	When the proposal will request significant equipment, it is helpful to consider alternatives and explain in the proposal why the instruments chosen are particularly suitable for the project and why others, especially less expensive ones, would be less suitable.

	When several departments or several universities, or constituencies outside the university (e.g., teachers, or an industrial laboratory) are involved in the project, it is important to have these groups involved in the planning and to obtain letters of commitment to the project.  In addition, where appropriate in terms of the size of the project and its potential for national impact, consider designing the project with an advisory board of outside experts to provide additional levels of expertise and experience and to help in making the results of the project better known. 







II.  Writing the Proposal



	It is important to read the program announcement carefully.  Each program section of this announcement specifies requirements for that program and information that is needed to review the proposal properly.  In addition, the proposal should conform to the formal requirements such as page limits, font size, budget limits, matching funds, deadline dates, etc. The proposal should be concise and written clearly. 





A. The Narrative



	The narrative should be specific about the proposed activities.  Reviewers want details of the project’s organization, the course content, laboratory experiments, or participant activities, both to show that planning has been done and to help them understand why the particular solution you propose is better than other ideas.   Describe in detail the roles of the various people or institutions in the project.  In the limited space available, careful writing will permit enough description of the project to give the reviewers a sense of exactly what you plan to do and why your plan is a good one.  How will your plan ultimately improve students’ understanding of concepts in science, mathematics, engineering, or technology?   How  would the project improve education at your institution and how  might it be emulated at other similar institutions?

	Where appropriate the narrative should discuss current scholarship and activities in the field and how they are relevant to the project’s design.  This might  include current research in teaching and learning practices.  

	An evaluation plan appropriate to the scale of the project is important to provide information as the project is developing as well as to determine how effectively the project has achieved its goals.  Explain in detail how you will disseminate information on the success and content of your project to other scientists.  What products -- texts, software, lab manuals, or other publications -- might result, and what plans are there to distribute them effectively?

	If the project intends to address women, underrepresented minorities, or persons with disabilities as an audience, the proposal should identify explicitly components that will result in increased participation, particularly if it encourages them to choose careers in mathematics, science, engineering, and technology.





B. The Budget



	The budget request should be realistic for the project and consistent with the requirements of the particular program, but it should request sufficient resources needed to carry out the project.  Institutional  commitments toward the budget is one way to demonstrate institutional support of the project.  Budgets are often negotiated as a proposal is being considered, but a clear, realistic budget request strengthens a proposal.





C.  Local Review



	If possible, it is often helpful to have someone not connected with the project read and comment on a draft of the proposal.  This person can help identify omissions or logical flaws before reviewers see the proposal.



III.  Afterwards





A.  If Successful



	If the proposal is successful, make the best possible use of the funds awarded.  Situations may arise where changes in your plans may be desirable to accomplish the goals of the project. Within broad limits described in the grant conditions and within the overall budget, such changes are possible.  In addition, let others know about your project.  This may include providing advice or assistance to faculty developing similar projects. 





B.  If Not Successful



	If unsuccessful, consider the reviews and NSF staff comments objectively, consult the staff if necessary and, unless the feedback indicates otherwise, submit a revised or new proposal the next year.  Many awards made in the programs have been for proposals that were revised thoughtfully and resubmitted after having been declined initially. 

�



� Does not include $7.7 M provided by the Division of Elementary, Secondary, and Informal Education.

� Includes $1.0 M used to supplement awards in each program (other than ATE) which address technological education.

� Includes $4.4 M used to supplement awards in each program (other than CETP) which address teacher preparation.

� Does not include the eight development awards in CETP.

� Does not include $1.0 M provided by the Division of Mathematical Sciences.

� Does not include $0.75 M provided by the National Endowment for the Humanities
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