
Engineering Education and Centers (EEC) Division

Context, Vision, Mission and Strategy

VISION: The vision of the Engineering Education and Centers Division is to enable faculty and teachers, in partnership with government and the private sector, to continuously adapt the engineering education and research enterprise to economic, social and technological change. 

MISSION: EEC programs integrate and complement the research and education portfolios of the other divisions of ENG.  They benefit from a scope encompassing all of engineering and a scale that both facilitates the incorporation of new scientific disciplines into engineering and requires rigorous monitoring and evaluation systems.  Our programs address interdisciplinary research, systemic curriculum and workforce development issues that transcend individual fields and benefit from a centralized management focus.

CONTEXT: The attractiveness of engineering as a career has not kept pace with the importance of engineering in driving our nation’s prosperity.  As the technology explosion of the second half of the 20th Century was enabled by the innovation of engineering science-based curricula in the 1950s, its continuation requires the availability of a diverse and highly capable technical workforce.  Experience to date has shown that students can be attracted to and retained in engineering programs if they are exposed early to the joys of creation through design, discovery through research and invention through innovation.  When coupled with the introduction of new learning theories and the integration of emerging scientific disciplines into engineering curricula, graduates capable of exploiting a broad range of fundamental knowledge for practical benefit eventuate.  The stream of advanced technologies innovated in EEC-supported centers is carried into industry by new generations of graduating engineers who have learned the skills needed to be effective leaders in technology innovation.

STRATEGY: The EEC strategy is multi-level and targeted at key problems, as follow.  The strategy depends and will increasingly depend upon the establishment of partnerships with other ENG and NSF divisions and programs, industry, federal, state and local governments, societies and accreditation bodies, and international research and educational institutions.

Develop new engineering knowledge. The goal of the ERC Program is to improve the quality of the educational enterprise and strengthen the competitiveness of industry and the Nation through research and educational partnerships between universities and industry.  ERCs achieve this goal by providing a technology-focused, industry-informed, interdisciplinary environment in which students are educated by, through and in conjunction with active participation in the performance of cutting-edge engineering research and technology innovation. The integration of research and education in an ERC is seamless at both the undergraduate and graduate levels, producing both new technology and curriculum innovations derived from the systems focus of the ERC's strategic goals
Expand the engineering curriculum.  The scientific method derives from the insight that much of the behavior of the physical universe obeys simple laws.  These laws are predictive by nature and encapsulate knowledge in a compact form that lends itself to classroom instruction.  Insights of the past decade have proven that much of the behavior of the physical universe and most behavior of the cultural and social systems through which engineers reduce the fruits of science to practice are dominated by highly non-linear processes.  Theory reveals that the outcomes of such processes depend sensitively on initial conditions and proves that no predictive theory, in the sense of the reductionist laws previously discussed, is possible.  There is a general feeling that the work of engineers will increasingly benefit from facility outside the reductionist domain.  Decision-making in these realms calls upon the innate pattern-recognition and correlative abilities of the human mind.  These abilities are highly developed and can be trained to improve decision-making in specific domains through practice.  Therefore, the Engineering Education Coalitions and Action Agenda awards place emphasis on learning through experience, working in teams and designing instructional methods to incorporate knowledge of how people learn.  Engineering Research Centers (ERC) and Industry/University Cooperative Research Centers (I/UCRC) expose students to the full gamut of engineering experience, from course work to industry/university research, to product development in industry internships and bring new knowledge developed in cutting-edge research projects into the classroom.

Engage the best faculty in curriculum innovation and help them to succeed.  Faculty are better rewarded and more easily recognized for their contributions to research than for those to education.  The Combined Research-Curriculum Development (CRCD) Program recognizes this fact and provides support to outstanding researchers to develop instructional materials based on their research results and bring them into the classroom in a form that can be broadly disseminated.  EEC also supports Engineering Education Scholars Workshops, where established scholars expose new, newly-invigorated and prospective engineering faculty to new learning theories, course and curriculum designs, test construction, evaluation, multimedia and student mentoring methods, and new techniques for promoting diversity and leadership.  We also coordinate the Faculty Early Career Development (CAREER) awards, the Professional Opportunities for Women in Research and Education (POWRE) program, and the ADVANCE program, the successor program to POWRE, for the Directorate for Engineering.  At the pre-college level, EEC represents ENG in and provides support to the Interagency Education Research Initiative (IERI), a joint initiative among NSF, NIH and the US Department of Education to improve pre-K-12 student learning and achievement in reading, mathematics, and science by supporting rigorous, interdisciplinary research on large-scale implementations of promising educational practices and technologies.

Attract an increasing number of outstanding students to and retain an increasing percentage of students in engineering.  Most citizens take technology for granted.  Young people are largely ignorant of the potential of their intellectual skills to influence an increasingly technological world and are not exposed to the idea that engineering links knowledge to technology.  EEC represents ENG in and provides partial support of the NSF-wide Graduate Teaching Fellows in K-12 Education (GK-12) program. This program provides fellowships and instructional training to highly qualified  graduate and advanced undergraduate students in the sciences, mathematics, engineering and technology (SMET) to allow them to supplement and enhance the teaching of these disciplines in the Nation's K-12 schools.   The Research Experiences for Undergraduates (REU) site program provides a research opportunity for undergraduates to develop them into independent researchers, rather than dependent learners and has demonstrated that students better understand what they learn through active discovery in research.  The REU Program has been found to be particularly effective in making women, underrepresented minorities and those with disabilities aware that promising careers in engineering research are accessible to them.  The Research Experiences for Teachers (RET) site program, which provides extended residences for K-12 teachers in university research laboratories in which they gain hands-on experience with the process of discovery, will be initiated in FY 2002.  EEC also provides support to the NSF-wide Graduate Research Fellowships Program to provide graduate research fellowships for women in engineering.

Evaluate program effectiveness. EEC has highly developed management and oversight systems and a full-time evaluation officer, responsible for supporting contracts to study the effectiveness of EEC programs.

PROGRAM STRUCTURE:  The EEC Division comprises three components: (1) Engineering Education, (2) Engineering Centers, and (3) Human Resource Development.  The Engineering Education Coalitions, Action Agenda, and CRCD programs and the ENG efforts in the IERI and GK-12 programs are coordinated through the education component.  The ERC, I/UCRC, and State/Industry/University Cooperative Research (S/I/UCRC) programs are coordinated through the engineering centers component,  Finally, the human resource development component coordinates the Research Experiences for Undergraduates (REU), CAREER, Professional Opportunities for Women in Research and Education (POWRE), ADVANCE, and Integrative Graduate Education and Research Traineeships (IGERT).  HRD also works with the Education and Human Resources Directorate on the Graduate Research Fellowships (GRF) Program.

EEC FY 2001 Funding by Program

Program
Funding Level

Engineering Research Centers
$  62.81 million

Earthquake Engineering Research Centers
$    5.99 million

I/UCRCs
$    5.18 million

S/I/UCRCs
$    0.90 million

Engineering Education Coalitions
$  10.37 million

Action Agenda
$    4.48 million

CRCD
$    2.59 million

REU Sites
$    5.99 million

IGERT
$    2.98 million

IERI
$    2.00 million

Fellowships for Women
$    2.79 million

GK-12
$    0.70 million

Other Education
$    0.70 million

TOTAL
$107.48 million
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