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Executive Summary
Study Overview
Background. The Presidential Faculty Fellows (PFF) program
was initiated in 1992 at the request of President George Bush to
recognize and support the scholarly endeavors of tenure-track
faculty. Administered by the National Science Foundation
(NSF), from FY 1992 through FY 1995, the program provided a
total of 120 young faculty with $100,000 per year for up to 5
years. Fellows could use PFF funding to (1) undertake selfdesigned, innovative research and teaching projects; (2) establish
research and teaching programs; and (3) pursue other academicrelated activities. By funding these activities, the Foundation
sought to

Exhibit 1.— Data sources
used in study
•

Proposal and award
documentation for each
of the 120 PFF Fellows

•

Fellows’ annual progress
reports

•

Fellows’ 1998 resumes

•

Fellows’ Web pages

•

Fellows’ products (e.g.,
congressional testimony)

•

EHR Impact Database

•

Interviews with 11
Fellows

•

Official NSF memoranda
and materials

•

recognize, honor, and promote the integration of highquality teaching and research in science and engineering
fields;

•

foster innovative and far-reaching developments in
science and technology;

•

create the next generation of academic leaders; and

•

improve public understanding of the work of scientists and
engineers.

In FY 1996, the PFF program was supplanted by the Faculty
Early Career Development Program (CAREER). CAREER
funded a much higher number of fellows annually (350
compared to 30) and allowed for variation in the amount and
duration of funding across awardees.
CAREER is also
supplemented by the Presidential Early Career Awards for
Scientists and Engineers (PECASE), a multiagency fellowship
program that allows the recipients to receive a total maximum
funding level of $500,000 for over 5 years.
This report describes the PFF-related experiences of the 120
faculty members who received financial support through the PFF
program. It addresses the following issues:
•

What were the characteristics of PFF nominees and
awardees?

•

What types of activities have Fellows undertaken?

•

What is the range of achievements that have been attained
by Fellows?
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•

What lessons about the PFF program could be applied to
future NSF initiatives?

Study Methodology. The study of the PFF program relied
heavily on existing materials to chronicle the activities and
accomplishments of the 120 Fellows. To some extent, it can be
considered an experiment in data mining, an exploration of the
utility of trying to develop a rich understanding of a program's
impact from routinely maintained documents. Exhibit 1 shows
the sources of data drawn upon in this study.

Findings
Using the documents described in Exhibit 1 above, we were able
to develop a picture of the institutions and individuals that
participated in the program. The reports from the Fellows also
provided some important insights into their accomplishments
and the value of NSF's investment in their growth.
Participating Institutions. NSF sought nominations from all
U.S. institutions that offered a baccalaureate, master's, or
doctoral degree in fields supported by the Foundation. Over the
four years from 1992 through 1995, 338 institutions nominated
faculty members for the PFF award. Three-fifths of the
institutions made more than one nomination over this period.
Sixty-five percent of the nominations came from public
institutions, with the remaining 35 percent coming from private
institutions. In addition, 4 of the nominations came from
institutions that were classified as being historically black
colleges or universities (HBCUs).
Awards were made to 120 individuals at 82 institutions. The
distribution of awards generally mirrored that of nominations.
PFF Fellows. A total of 1,183 individuals were nominated for
the PFF program from FY 1992 through FY 1995 (the average
number of nominees per year was 296). Table 1 shows the
characteristics of nominees and awardees.
The highest
percentage of nominations was submitted to the Mathematical
and Physical Sciences Directorate (28 percent), while the highest
percentage of awards was made to the Engineering Directorate
(37 percent). The PFF program was quite competitive, with only
10 percent of the nominees receiving an award.
Our analysis of the number of nominees and awardees revealed
that the review process resulted in slight increases in the
proportion of females, Asians, and underrepresented minorities
becoming Fellows compared to their representation in the
nominee population.
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Table 1.— Characteristics of PFF nominees and awardees: 1992-95
Percent (FY 1992-95)
Characteristic

Nominees
(n=1,183)

Awardees
(n=120)

NSF Directorate

Biological Sciences
Computer Science and Engineering
Education and Human Resources
Engineering
Geosciences
Mathematical and Physical Sciences
Office of the Director/Polar Programs
Social, Behavioral and Economic Sciences

24.6
9.8
0.9
27.4
4.3
27.9
0.0
5.0

16.7
13.3
0.8
36.7
4.2
22.5
0.8
5.0

Gender

Male
Female
Not reported

79.4
20.0
0.6

70.0
30.0
0.0

Race/ethnicity

White
Black or African American
Hispanic or Latino
Asian
Pacific Islander
American Indian/Alaska Native
Not reported

79.0
1.9
3.6
14.3
0.2
0.2
0.8

72.5
4.2
5.0
16.7
0.0
1.7
0.0

Minority status

Underrepresented minority1
Non-underrepresented minority2
Not reported

5.9
93.3
0.8

10.8
89.2
0.0

Citizenship status

U.S. citizen
Permanent resident
Temporary resident3
Not reported

76.0
22.7
0.4
0.8

73.3
25.8
0.8
0.0

Region

Northeast
Southeast
Central
West
Territories3

31.0
18.6
21.7
28.3
0.3

33.0
15.0
20.0
30.8
0.8

1

Includes black or African American, Hispanic or Latino, Pacific Islander, American Indian, and Alaska Native.

2

Includes white and Asian.

3

At this time, residents of U.S. territories would have been eligible for the program, though not reported as U.S. citizens or permanent residents.

NOTE: Percents may not add to 100 because of rounding.
SOURCE: EHR Impact Database and PFF program documentation.
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Fellows' Activities and Accomplishments. Fellows’ progress
reports and curriculum vitae provided evidence of
accomplishments in a variety of areas important to NSF and its
mission. These include conducting research, disseminating
research findings, and providing instruction to undergraduate and
graduate students (Table 2)."3.4 In addition:
•

Almost 70 percent of Fellows reported that they had shared
their expertise with the public sector.

•

Forty-seven percent reported that they conducted outreach
activities that involved elementary or secondary school
students.

•

Thirty-eight percent forged relationships with international
colleagues.

•

Thirty-six percent had taken steps to promote increased
representation of women and minorities in science and
engineering fields.

•

Twenty-one percent had shared their expertise with the
private sector.

•

Sixty-three percent had been promoted since receiving
their PFF award (i.e. between FY 1992 or one of the later
four years when PFF awards were made and fall 1998
when Fellows’ current curriculum vitae were collected).

Fellows stressed that the flexibility of the PFF grants was
extremely valuable to them as developing professionals. In
contrast to other grant programs, the possible uses of PFF funds
were constrained by far fewer restrictions. For example, the
open-ended nature of the program enabled young scientists to
accelerate the pace of their work and to explore new frontiers.
Fellows considered this freedom to be one of the primary
benefits of their award.

3

4

The Fellows’ accomplishments in many ways reflect the broad policy goals delineated
in NSF’s Strategic Plan (March 1998). These goals include (1) discoveries at and
across the frontier of science and engineering; (2) connections between discoveries and
their use in service to society; (3) a diverse, globally oriented workforce of scientists
and engineers; and (4) improved achievement in mathematics and science skills needed
by all Americans.
Since the NSF Strategic Plan was developed after the PFF program was supplanted by
CAREER, the format for the progress reports that were reviewed for this descriptive
report could not have asked Fellows to address the categories in the Plan. The counts
contained in this study, therefore, are likely to undervalue Fellows' contributions in
essential areas.
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Table 2. — Percentage of Fellows reporting PFF-related activities, by award year: 1992-95
Award year
NSF policy goal

PFF-related activity

FY 1992
(n=27)

FY 1993
(n=28)

FY 1994
(n=27)

FY 1995
(n=23)

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Contribute expertise to the public sector

74.1

78.6

51.9

73.9

69.5

Contribute expertise to private industry

22.2

17.9

22.2

21.7

21.0

Enhance quality of instruction for
undergraduate and graduate students

100.0

100.0

100.0

100.0

100.0

Promote increased representation of
women/minorities in science and
education fields

33.3

39.3

22.2

52.2

36.2

Collaborate with scientists and
engineers in other countries

37.0

50.0

33.3

30.4

38.1

48.2

39.3

33.3

69.6

46.7

Maintain or expand research efforts
1. Discoveries at and across
the frontier of science and
Disseminate research findings
engineering
(including publication of
papers/articles/books).
2. Connections between
discoveries and their use in
service to society

3. A diverse, globally
oriented workforce of
scientists and engineers

Participate in outreach activities
4. Improved achievement in
involving elementary and secondary
mathematics and science
school students. (See also above:
skills needed by all
enhance quality of instruction for
Americans
undergraduate and graduate students)

FY 1992-95
(n=105)

SOURCE: Grant award progress reports, Web pages, and other materials submitted by Fellows (e.g., current curriculum vitae collected in fall 1998).

Summary and Conclusions
The data suggest that PFF, although fairly small in scope,
provided support to a talented and productive group of
individuals. A wide range of activities have been undertaken by
the 120 young faculty who received support through the PFF
program–activities that impact the knowledge base, policy
deliberations, and future of the next generation of scientists and
engineers.
Although not an evaluation in the strict sense, the reports of the
Fellows themselves attest to what can be accomplished through
fairly modest investments of both dollars and professional
support to young faculty in science and engineering. Equally as
important, interviews with a sample of Fellows suggest that the
program's direct and indirect impacts (e.g., on teaching practices,
on innovative research that leads to important discoveries, and
on promoting careers in science and engineering among K-12
students) will endure, and even multiply, long after PFF funds
have expired.
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1. Introduction
The National Science Foundation uses a variety of mechanisms
to support faculty and academic researchers. One form of
support— fellowships— provides financial assistance directly to
individuals. The intent is to provide recipients with considerable
latitude in planning the focus of their academic and research
activities. Since 1983, NSF has sponsored or participated in five
such fellowship programs for accomplished young tenure-track
faculty.

What is the PFF Program?
The Presidential Faculty Fellows (PFF) program was established
in 1992 at the request of President George Bush to recognize and
support the scholarly endeavors of young tenure-track faculty.3
Administered by the National Science Foundation (NSF), the
program provided grant recipients with $100,000 per year for up
to 5 years. Fellows could use PFF funding to (1) undertake selfdesigned, innovative research and teaching projects; (2) establish
research and teaching programs; and (3) pursue other academicrelated activities. By funding these activities, the Foundation
sought to
•

recognize, honor, and promote the integration of highquality teaching and research in science and engineering
fields;

•

foster innovative and far-reaching developments in
science and technology;

•

create the next generation of academic leaders; and

•

improve public understanding of the work of scientists and
engineers.

Fellows were selected by the White House (following NSF's
review process) on the basis of their contributions and
accomplishments in the following three areas:4

3

6

PFF defined "tenure-track" positions as (1) any assistant professorship or higher at
institutions that offer tenure, or (2) research and teaching positions at the assistant
professor or higher level at institutions that do not offer tenure. Individuals holding
research only (non-teaching) positions were not eligible for PFF. Furthermore,
recipients were required to be U.S. citizens or permanent residents.
These review criteria are taken from the PFF program's FY 1995 submission guidelines.
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•

Competence and leadership as an educator as
evidenced by factors such as implementation of new
curricula, design of new courses, significant educational
books, refereed publications, papers presented at national
or international meetings, honors, distinguished service,
and contributions to the public understanding of science or
engineering.

•

Competence and leadership as a researcher as
evidenced by factors such as definitive research
accomplishments, refereed publications, technical books
published, patent and software credits, significant
technical papers presented at national or international
meetings, honors, distinguished service, and recognition
by the community for contributions to the public
understanding of research by lay persons.

•

Impact of the nominee on his/her nominating
institution as evidenced by factors such as significant
facilitation of cross-disciplinary research efforts,
recognized contributions to educational reforms, and other
noteworthy services to the institution and in the
community on behalf of the institution.

Half of the 30 awards made in a given year were to faculty in
engineering disciplines. The remaining awards were to faculty
in science disciplines. Responsibility for oversight of a Fellow's
activities was assigned to NSF program officers in the
appropriate Directorate.
Program management was the
responsibility of the Foundation's Division of Graduate
Education (DGE) in the Directorate for Education and Human
Resources (EHR).

How Does PFF Compare to Other NSF Efforts
to Support Young Tenure-Track Faculty?
Over the past 15 years, the Foundation has used a series of grant
programs to support promising young faculty at the beginning of
their academic careers. These initiatives can be collectively
called "young faculty fellowship programs" because of their
focus on empowering faculty who are just beginning their
academic careers.
Since 1983, NSF has sponsored or
participated in five such programs, including the Presidential
Young Investigator (PYI), NSF Young Investigator (NYI),
Presidential Faculty Fellows (PFF), Faculty Early Career

8

PFF nominees
represented some of
the Nation’s most
outstanding young
science and engineering
faculty members.

(CAREER), and Presidential Early Career Awards for Scientists
and Engineers (PECASE).5

.
Each of the young faculty
fellowship programs has
been used to develop
intellectual capital,
strengthen the physical
infrastructure of the
Nation's colleges and
universities, foster the
integration of research
and education, and
promote partnerships.

Initially, these initiatives were primarily designed to "improve
the capabilities of academe to respond to the demand for highly
qualified scientific and engineering personnel for academic and
industrial research," as well as to "encourage and motivate a
partnership between the private sector and the investigators, their
institutions and the federal government" (Program
Announcement for the Presidential Young Investigator Awards,
1990). With time, these fellowship programs took on the added
purpose of recognizing and promoting the integration of research
and education. While the approaches of these programs have
evolved over time, the underlying vision and core strategies have
remained the same. Specifically, each of the young faculty
fellowship programs has been used to develop intellectual
capital, strengthen the physical infrastructure of the Nation's
colleges and universities, foster the integration of research and
education, and promote partnerships.
Presidential Young Investigator Program
The first of the young faculty fellowship programs was the
Presidential Young Investigator (PYI) program. Initiated in
1983, the program was primarily designed to (1) improve the
capacity of colleges and universities to produce highly qualified
science and engineering personnel for academic and industrial
research, and (2) encourage and motivate partnerships between
faculty and other sectors, e.g., private industry and government.
Between 1984 and 1989, the program provided funding to 1,256
young faculty (an average of 140 individuals per year). As
shown in Exhibit 1-1, individuals were nominated by their
institutions and received an annual base award of $25,000 for up
to 5 years. In an effort to encourage and motivate partnerships,
recipients could also obtain up to $37,500 from NSF in one-toone matching funds (matched funds could come from private
industry, nonprofit organizations, or local/state governments).
Eligible institutions could put forward faculty members who had
received a Ph.D. within 6 years of nomination. Additional rules
stipulated that nominees could not have been in a tenure track
position for more than 4 years. There were no limitations on the
number of nominations that could be made by an institution.

7

The Foundation has also sponsored a series of fellowship programs for outstanding
researchers and teachers, including the Alan T. Waterman Award, NSF Postdoctoral
Fellowships, and NSF Visiting Professorships for Women.
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Exhibit 1-1. — Summary of NSF programs designed to support young tenure-track faculty:
1983-present
Award characteristics
Years
active

Type of
nomination

Matching
option with
industry

Maximum
annual
federal
amount

Length

Type

Maximum
number of
awards per
year

PYI

1983-92

Institution

Yes

$62,500

5 years

Fixed

200

NYI

1992-96

Institution

Yes

$62,500

5 years

Fixed

200

PFF

1992-2000

Institution

No

$100,000

5 years

Fixed

30

CAREER

1995-

Self

Yes

$40,000$100,000

4-5 years

Variable1

350

PECASE2

1997-

Government
agency

No

$100,000

5 years

Fixed

60

Program

1

Funding amount varies by field.

2

The PECASE program is a multi-agency initiative that provides support to young tenure-track faculty. NSF selects its nominees for PECASE
from a group of its most meritorious CAREER awardees.
SOURCE: NSF program documentation.

NSF Young Investigator Program
In 1991, PYI was replaced by the NSF Young Investigator
Program (NYI). This programmatic change was made because
the prestige associated with the term “Presidential” was not
consistent with the large number of participants in the PYI
program. Like the PYI awards, NYI grants consisted of a
$25,000 base award with an optional one-to-one matching of
partnership funds up to a maximum of $37,500, bringing the
total federal portion of the annual award to $62,500. In addition,
like PYI, institutions could nominate an unrestricted number of
eligible faculty members in any given year.
Presidential Faculty Fellows Program
The PFF program, inaugurated in 1992, differed from its
predecessors in four important respects. First, it provided grant
recipients with considerably more financial assistance ($100,000
per year for up to 5 years).6 Second, PFF was used to support
considerably fewer individuals (30 per year, compared with 150200 per year for PYI and NYI). Third, whereas the PYI and NYI
programs had been created to foster cooperation between
government and industry, the PFF program did not include this
component. Fourth, while NSF oversaw the selection process,
8

Some fellows were originally PYI or NYI nominees. Their awards were converted to
PFF and, as a result, they received only funds remaining from the original award.
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.
PFF carried more
financial impact and
prestige than its
predecessors.

the final decision and announcement of candidates was made by
the White House. As such, PFF carried considerably more
financial impact and prestige than its predecessors.
The PFF program made awards to 120 individuals between 1992
and 1995. In FY 1996, the Foundation stopped making new PFF
awards. As is discussed below, the PFF program was replaced
by the Foundation's participation in the Presidential Early Career
Awards for Scientists and Engineers (PECASE) program.

Presidential Early Career Awards for Scientists
and Engineers Program
.
The PECASE award is
the “highest honor
bestowed by the U.S.
government on
outstanding scientists and
engineers beginning their
independent careers.”

In February 1996, President Clinton announced the Presidential
Early Career Awards for Scientists and Engineers (PECASE)
program. The program, administered by the National Science
and Technology Council, accepts nominations for young
investigators from 10 federal agencies.7 According to a program
announcement, the PECASE award is the "highest honor
bestowed by the U.S. government on outstanding scientists and
engineers beginning their independent careers." The program's
purpose is to (1) recognize demonstrated excellence and promise
of future success in scientific or engineering research; (2) foster
innovative and far-reaching developments in science and
technology; (3) increase awareness of careers in science and
engineering; (4) recognize the scientific missions of participating
agencies; (5) enhance connections between fundamental research
and national goals; and (6) highlight the importance of science
and technology for the Nation's future.
Within NSF, nominees are selected from among the most
noteworthy individuals funded through the CAREER program.
If a CAREER awardee is also granted a PECASE award, the
total award is adjusted to the maximum funding level of
$500,000 over 5 years. In 1997, 20 of the 60 PECASE awardees
were CAREER recipients. The remaining 40 PECASE awardees
were spread across seven of the other participating agencies.
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The 10 agencies participating in the PECASE program are the National Science
Foundation, National Aeronautics and Space Administration, Environmental Protection
Agency, Department of Veterans Affairs, Department of Health and Human Services
(National Institutes of Health), Department of Energy (Energy Research Programs,
Defense Programs), Department of Defense (U.S. Air Force, U.S. Army, U.S. Navy),
Department of Agriculture (National Research Initiative, Agricultural Research Service,
Forest Service), Department of Commerce (National Oceanic and Atmospheric
Administration, National Institute of Standards and Technology), and Department of
Transportation.
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Faculty Early Career Development (CAREER) Program
With the termination of the PFF program in 1996, along with
other Directorate-specific initiatives,8 the CAREER program
became the Foundation’s primary means for supporting young
tenure-track faculty. Initiated in FY 1995, the CAREER
program shared PFF's goals of supporting junior faculty and
encouraging the synthesis of education and research.
Specifically, the objectives of the CAREER program are to:9
•

Serve the national interest by encouraging faculty to
become both highly productive researchers and dedicated
and effective educators.

•

Provide a visible and effective program of support for new
faculty emphasizing the planning and development of a full
academic career, while requiring applicants to meet normal
standards of merit-reviewed research proposals.

•

Continue the Foundation's visible commitment to the
equitable support of women, underrepresented minorities,
and persons with disabilities with a well-defined process of
accountability.

•

Simplify the administration and evaluation of Foundation
support for junior faculty.

Unlike PFF, however, the duration and amount of CAREER
funding could differ across awardees.
Specifically, the
CAREER program provides awards ranging from $200,000 to
$500,000 over a 4- to 5-year period. According to the CAREER
management plan, the duration and amount of any given
CAREER award should reflect the grantee's discipline and
research/teaching objectives. In addition:
•

The number of annual awards increased significantly over
PFF, from 30 to 350.
However, the proportional
distribution by race and gender was nearly identical.

•

CAREER offers some grant recipients supplemental
funding of up to $25,000 if they collaborate with industrial,
governmental, or nonprofit entities.

•

Unlike PFF, which required that nominations be made at
the institution level, CAREER accepts applications from
individual
faculty
members
with
departmental
endorsement.

:

;

CAREER replaced the NSF Young Investigator Award, the ENG/CISE Research
Initiation Award (NIA), and the Research Initiation Award component of the Minority
Research Initiation Program.
Source: CAREER management plan.
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Similarities and Differences among NSF's Young Faculty
Fellowship Programs
.
All of the young faculty
fellowship programs
shared two important
goals: recognizing scholars
who demonstrate the
promise of continued
excellence in their field
early in their careers, and
encouraging continued
excellence by underwriting
their research and other
academic activities.

Although the young faculty fellowship programs reflect similar
philosophies and strategies, there are important differences
among them. NYI and PYI, for example, focused largely on
research, while PFF and later programs emphasized excellence
in teaching as well. PFF and PECASE made relatively few NSF
awards each year (30 and 20, respectively), while other programs
made between 200 and 350. Young faculty can nominate
themselves or be nominated by their institutions for CAREER
awards. PECASE Fellows are nominated by the federal agencies
participating in the program. Nominations for other young
faculty fellowship programs were made exclusively by
institutions of higher education.
These differences
notwithstanding, all of the young faculty fellowship programs
shared two important goals: recognizing scholars who
demonstrate the promise of continued excellence in their field
early in their careers, and encouraging continued excellence by
underwriting their research and other academic activities.

Study Purpose and Methodology

Exhibit 1-2.— Data sources
Official NSF memoranda and
materials. This review included
program announcements and
guidelines (for PFF and other
Foundation programs that target
young tenure-track faculty), annual
PFF management plans, minutes
and findings from PFF nomination
review panels, and a DGE report
on Fellows' activities and
accomplishments.
Proposal and award
documentation for each of the
120 PFF Fellows. Each file
generally contained a Fellow’s
curriculum vita and annual
progress reports to NSF. Some of
the files also contained newspaper
articles and other media clippings
that pertained to PFF-related
activities.

This study focuses on PFF and describes the PFF-related
experiences of the 120 faculty members who received financial
support through the PFF program. As the smallest of the NSF
programs that supported the professional development of young
faculty, PFF was chosen for study in order to facilitate a more indepth examination of program impacts. Additionally, PFF
offered the additional feature of not requiring matching funds,
thus allowing participants more freedom to pursue their chosen
interests regardless of the availability of other funding sources.
The study addresses the following issues:
•

What were the characteristics of PFF nominees and
awardees?

•

What types of activities have Fellows undertaken?

•

What is the range of achievements that have been attained
by Fellows?

•

What lessons about the PFF program could be applied to
future NSF initiatives?

This present study of PFF relied heavily on content analysis of
existing materials to chronicle the activities and
accomplishments of the 120 Fellows funded through the life of
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the program. To some extent, it can be considered an experiment
in data mining, an attempt at exploring the utility of trying to
develop a rich understanding of a program's impact from
routinely maintained documents. This approach had the added
benefit of minimizing burden on the programs’ principal
investigators (PIs).
Additionally, in fall 1998, current
curriculum vitae were collected directly from Fellows, in order
to provide a more up-to-date source of information on their
activities and accomplishments. Exhibit 1-2 shows the sources
of data drawn upon in this study.
Following the review and coding of documents, we contacted
some of the Fellows to (1) clarify information that they had
provided in their annual progress reports, and (2) gather more
detail on their experiences and accomplishments. For example,
Fellows were asked to describe how PFF expanded their vision
and outlook, ways in which the program transformed their
teaching and mentoring styles, and changes that could be made
to improve the effectiveness and overall impact of the program.
Finally, we interviewed the two NSF program officers who had
been responsible for oversight and management of the PFF
program. The purpose was to increase our understanding of the
program's history, to obtain additional information on the
experiences of PFF awardees, and to learn about the types of
issues and questions that were routinely raised by Fellows.
It should be noted that the study is only intended to describe the
range of activities and accomplishments reported by the 120
individuals who received PFF funding. Much of the study's
information on PFF-related activities was derived from Fellows'
annual progress reports to NSF. As would be expected, there
was considerable variation in the quality of these self-reported
chronologies. In some cases, Fellows used their progress reports
to clearly illustrate how PFF had enhanced their teaching and
research. In other cases, Fellows merely provided highly
technical summaries of research activities that were being
supported by PFF.

Organization of the Report
Chapter 2 provides a description of the characteristics of Fellows
and their home institutions. Chapter 3 provides information
about the activities and accomplishments reported by the
Fellows. Chapter 4 provides a summary and conclusions.

Exhibit 1-2.— Data sources
(continued)
Fellows’ curriculum vitae.
Curriculum vitae were collected
from Fellows in fall, 1998, to
provide the most current information
possible on Fellows’ achievements
and other career progress.
Annual progress reports. Fellows
were required to submit annual
progress reports that summarized
their academic activities for the
previous year. These reports, which
were not to exceed three pages,
generally included information about
a Fellow's research
accomplishments, courses taught,
graduate students supervised, oral
presentations, papers published, and
community outreach activities.
Annual progress reports were
reviewed for 105 of the 120 Fellows
who received PFF funding. For the
remaining 15 Fellows, reports were
not contained in the central PFF files
and, therefore, were not included in
our analysis.
Web sites. All of the Fellows' home
pages were reviewed. The purpose
was to obtain additional information
about PFF-supported teaching and
research activities.
Fellows' products. Products that
were reviewed included congressional
testimony, papers and reports on
topics pertaining to science and
technology, and Fellows' memoranda
to DGE staff on how PFF had
influenced their teaching and
instruction.
EHR Impact Database.
Information from the EHR Impact
Database was used to obtain
information about Fellows'
characteristics.1
1

The EHR Impact Database was also used to
generate data about the amount of financial
support received by Fellows from NSF and
other sources. However, these data were not
used in this report because they were more
reflective of planned expenditures rather than
actual disbursements.
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2. Characteristics of PFF Program
To set the context for examination of Fellow accomplishments, it
is useful to understand the characteristics of both the
postsecondary institutions and the young tenure-track faculty
who benefited from the PFF program.

Participating Institutions
The potential scope of the PFF program was very wide. NSF
sought nominations from all institutions in the United States that
offered a baccalaureate, master's, or doctoral degree in fields
supported by the Foundation. Institutions were allowed to
submit two nominations per year. When nominating individuals,
institutions were encouraged to be "sensitive to diversity issues
and inclusive across departments and campuses."
Over the four years from 1992 through 1995, 338 institutions
nominated faculty members for the PFF award. Almost twofifths of these institutions only nominated one faculty member
over the life of the program. The remaining colleges and
universities nominated between two and eight faculty members
over the life of the program. A small sample, 57 (17 percent),
nominated two individuals in each of the years that PFF was
active. Only 4 of the nominations came from institutions that
were classified as historically black colleges or universities
(HBCUs). Furthermore, 65 percent of the nominations during
this period came from public institutions, with the remaining 35
percent coming from private institutions.
Table 2-1 shows the total number of institutions that nominated
faculty for the program. Data in the table also show that
nominations declined over time.

Table 2-1. — Number of nominating/awardee institutions: 1992-95
Award year
Institution
Nominating institutions
Awardee institutions

FY 1992

FY 1993

FY 1994

FY 1995

FY 1992-95

204

206

174

174

338

30

29

28

30

82

SOURCE: PFF program documentation.
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By the end of the program, PFF grants had been awarded to 120
individuals at 82 institutions. While 67 percent of these
universities and colleges received only one PFF award, 19
institutions (23 percent) received two awards: between 1992 and
1995, the University of California-Berkeley received four PFF
awards; Johns Hopkins University, four awards; Georgia
Institute of Technology, three awards; Purdue University, three
awards; and University of Chicago, three awards.
Of the 120 awards, 62 percent were made to public institutions
and 38 percent were awarded to private institutions (the balance
between public and private institutions was similar for nominee
and awardee institutions). One award went to an institution in
Puerto Rico, while none went to an HBCU.

PFF Nominees and Awardees
As shown in Table 2-2, 80 percent of the 1,183 nominations
were submitted to three NSF Directorates: Mathematical and
Physical Sciences (28 percent), Engineering (27 percent), and
Biological Sciences (25 percent).

Table 2-2. — PFF nominations, by Directorate: 1992-95
Award cohort
Directorate
FY 1992

FY 1993

FY 1994

FY 1995

FY 1992-95

Total number

323

314

272

274

1,183

Biological Sciences

22.8%

24.6%

25.5%

25.7%

24.6%

Computer Science and Engineering

10.2

11.2

8.1

9.5

9.8

0.9

1.3

0.0

1.5

0.9

Engineering

29.9

27.2

26.3

25.7

27.4

Geosciences

4.3

4.5

4.8

3.7

4.3

28.4

27.5

28.9

26.8

27.9

3.4

3.8

6.3

7.0

5.0

Education and Human Resources

Mathematical and Physical Sciences
Social, Behavioral and Economic Sciences
NOTE: Percents may not add to 100 because of rounding.
SOURCE: PFF program documentation.

Most (79 percent) of the nominees were male, although the
percentage of female nominees increased slightly over the life of
the program (Table 2-3). In addition:
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•

The vast majority of nominees (79 percent) were white,
although the percentage of white nominees decreased over
the life of the program. In addition, 14 percent were Asian,
while blacks and Hispanics composed only 2 and 4 percent
of nominees, respectively.

•

Seventy-six percent were U.S. citizens. Most of the
remaining nominees (23 percent) were permanent
residents.10

•

The two largest regional distributions of nominations were
31 percent received from colleges and universities in the
northeast, and 28 percent from institutions in the west.

Table 2-3. — Characteristics of PFF nominees: 1992-95
FY 1992
323
260
(80.5%)
61
(18.9%)
2
(0.6%)
268
(83.0%)
7
(2.2%)
11
(3.4%)
35
(10.8%)
0
(0.0%
0
(0.0%)
2
(0.6%)

FY 1993
314
255
(81.2%)
58
(18.5%)
1
(0.3%)
256
(81.5%)
5
(1.6%)
9
(2.9%)
42
(13.4%)
0
(0.0%)
1
(0.3%)
1
(0.3%)

Nominee cohort
FY 1994
272
217
(79.8%)
55
(20.2%)
0
(0.0%)
199
(73.2%)
8
(2.9%)
11
(4.0%)
52
(19.1%)
2
(0.7%)
0
(0.0%)
0
(0.0%)

FY 1995
274
207
(75.5%)
63
(23.0%)
4
(1.5%)
212
(77.4%)
3
(1.1%)
12
(4.4%)
40
(14.5%)
0
(0.0%)
2
(0.7%)
5
(1.8%)

FY 1992-95
1,183
939
(79.4%)
237
(20.0%)
7
(0.6%)
935
(79.0%)
23
(1.9%)
43
(3.6%)
169
(14.3%)
2
(0.2%)
3
(0.2%)
8
(0.8%)

Underrepresented minority1

5.6%

4.8%

7.7%

6.3%

5.9%

Non-underrepresented minority2

93.8%

94.9%

92.3%

91.9%

93.3%

0.6%
262
(81.1%)
56
(17.3%)
2
(0.6%)
3
(0.9%)

0.3%
246
(78.3%)
67
(21.3%)
0
(0.0%)
1
(0.3%)

0.0%
197
(72.4%)
73
(26.8%)
2
(0.7%)
0
(0.0%)

1.8%
194
(70.8%)
73
(26.6%)
1
(0.4%)
0
(2.2%)

0.8%
899
(76.0%)
269
(22.7%)
5
(0.4%)
4
(0.8%)

Characteristic
Total
Male
Female
Not reported
White
Black or African American
Hispanic or Latino
Asian
Pacific Islander
American Indian/Alaska Native
Not reported

Not reported
U.S. citizen
Permanent resident
Temporary resident3
Not reported

10

While grant recipients were required to be U.S. citizens or permanent residents, a few
applicants may not have met this criteria or may have been residents of U.S. territories
who, at this time, would not have been reported as U.S. citizens or permanent residents.
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Table 2-3. — Characteristics of PFF nominees: 1992-95 (continued)
Characteristic
Total
Northeast
Southeast
Central
West
Territories

FY 1992
323

FY 1993
314

Nominee cohort
FY 1994
272

FY 1995
274

FY 1992-95
1,183

100
(30.9%)
49
(15.2%)
74
(22.9%)
99
(30.7%)
1
(0.3%)

86
(27.4%)
62
(19.7%)
69
(22.0%)
95
(30.3%)
2
(0.6%)

89
(32.7%)
60
(22.1%)
53
(19.5%)
70
(25.7%)
0
(0.0%)

92
(33.6%)
49
(17.9%)
61
(22.2%)
71
(25.9%)
1
(0.4%)

367
(31.0%)
220
(18.6%)
257
(21.7%)
335
(28.3%)
4
(0.3%)

1

Includes black or African American, Hispanic or Latino, Pacific Islander, American Indian, and Alaska Native.
Includes white and Asian.
3
While grant recipients were required to be U.S. citizens or permanent residents, a few applicants may not have met this criteria or may have been
residents of U.S. territories who, at this time, would not have been reported as U.S. citizens or permanent residents.
2

NOTE: Percents may not add to 100 because of rounding.
SOURCE: EHR Impact Database and PFF program documentation.

It should be noted that in publicizing PFF, NSF mailed program
announcements to HBCUs and other eligible institutions.
Nonetheless, the relatively low percentage of females (20 percent)
and underrepresented minorities (6 percent) who were nominated
for PFF suggests that the program may have had difficulty finding
or selecting candidates from these groups to nominate for PFF.
Further, as discussed previously, only 4 of the 1,183 nominations
came from HBCUs. Additionally, since disability status is selfreported, the program does not have complete data on participation
of persons with disabilities.
The program annually supported a small number of highly selected
young faculty. Approximately 10 percent of those nominated
received an award. The actual number of awardees in any given
year was 30. Of this number, 15 came from science-related NSF
Directorates (i.e., Biology; Education and Human Resources;
Geosciences; Social, Behavioral and Economic Sciences; and
Mathematical and Physical Sciences) and 15 came from
engineering-related NSF Directorates (i.e., Engineering and
Computer Science and Engineering). As shown in Table 2-4, four
NSF Directorates accounted for 90 percent of the awards:
Engineering (37 percent), Mathematical and Physical Sciences (23
percent), Biological Sciences (17 percent), and Computer Science
and Engineering (13 percent).

18

Table 2-4. — PFF awards, by Directorate: 1992-95
Award cohort

Directorate

FY 1992

Total number

FY 1993

FY 1994

FY 1995

FY 1992-95

30

30

30

30

120

Biological Sciences

16.7%

16.7%

16.7%

16.7%

16.7%

Computer Science and Engineering

13.3

13.3

13.3

13.3

13.3

0.0

0.0

0.0

3.3

0.8

Engineering

40.0

33.3

36.7

36.7

36.7

Geosciences

3.3

6.7

3.3

3.3

4.2

23.3

23.3

23.3

20.0

22.5

Education and Human Resources

Mathematical and Physical Sciences
Office of the Director

0.0

0.0

0.0

3.3

0.8

Social, Behavioral and Economic Sciences

3.3

6.7

6.7

3.3

5.0

NOTE: Percents may not add to 100 because of rounding.
SOURCE: PFF program documentation.

Seventy percent of awardees were male and 30 percent were
female— although in the last year that PFF grants were made,
females accounted for 43 percent of all awards (Table 2-5). In
addition:
•

Seventy-three percent of awardees were white and 17
percent were Asian. Blacks and Hispanics comprised only 4
and 5 percent of awardees, respectively. In 1992, however,
10 percent of the awardees were Hispanic and in FY 1994,
10 percent were black.

•

Seventy-three percent were U.S. citizens. The percentage of
awardees who were U.S. citizens declined over time (from
90 percent in FY 1992 to 63 percent in FY 1994). Most of
the remaining awardees (26 percent) were permanent
residents.

•

Thirty-three percent were from colleges and universities in
the northeastern United States, while 31 percent were from
institutions in the west.

•

The average PFF awardee was 34 years old at the time of
his/her nomination.

•

Twenty-three percent of PFF awardees were PYI or NYI
recipients.
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Table 2-5. — Characteristics of PFF awardees: 1992-95
Award cohort

Characteristic

Total
Male
Female
White
Black or African American
Hispanic or Latino
Asian
Pacific Islander
American Indian/Alaska Native
Underrepresented minority1
Non-underrepresented minority2
U.S. citizen
Permanent resident
Temporary resident3
Northeast
Southeast
Central
West
Territories3
Average age at PFF nomination
Percent who were PYI/NYI recipients

FY 1992

FY 1993

FY 1994

FY 1995

FY 1992-95

30
23
(76.7%)
7
(23.3%)
22
(73.3%)
0
(0.0%)
3
(10.0%)
5
(16.7%)
0
(0.0%)
0
(0.0%)

30
20
(66.7%)
10
(33.3%)
23
(76.7%)
1
(3.3%)
1
(3.3%)
4
(13.3%)
0
(0.0%)
1
(3.3%)

30
24
(80.0%)
6
(20.0%)
19
(63.3%)
3
(10.0%)
1
(3.3%)
7
(23.3%)
0
(0.0%)
0
(0.0%)

30
17
(56.7%)
13
(43.3%)
23
(76.7%)
1
(3.3%)
1
(3.3%)
4
(13.3%)
0
(0.0%)
1
(3.3%)

120
84
(70.0%)
36
(30.0%)
87
(72.5%)
5
(4.2%)
6
(5.0%)
20
(16.7%)
0
(0.0%)
2
(1.7%)

10.0%

10.0%

13.3%

10.0%

10.8%

90.0%
27
(90.0%)
3
(10.0%)
0
(0.0%)
10
(33.3%)
5
(16.7%)
6
(20.0%)
8
(26.7%)
1
(3.3%)

90.0%
22
(73.3%)
8
(26.7%)
0
(0.0%)
7
(23.3%)
5
(16.7%)
8
(26.7%)
10
(33.3%)
0
(0.0%)

86.7%
19
(63.3%)
11
(36.7%)
0
(0.0%)
11
(36.7%)
5
(16.7%)
6
(20.0%)
8
(26.7%)
0
(0.0%)

90.0%
20
(66.7%)
9
(30.0%)
1
(3.3%)
12
(40.0%)
3
(10.0%)
4
(13.3%)
11
(36.7%)
0
(0.0%)

89.2%
88
(73.3%)
31
(25.8%)
1
(0.8%)
40
(33.3%)
18
(15.0%)
24
(20.0%)
37
(30.8)
1
(0.8%)

33.3

33.8

33.9

35.4

34.4

16.7%

23.3%

23.3%

26.7%

22.5%

1

Includes black or African American, Hispanic or Latino, Pacific Islander, American Indian, and Alaska Native.
Includes white and Asian.
3
At this time, residents of U.S. territories, though eligible for the program, would not have been reported as U.S. citizens or permanent residents.
2

NOTE: Percents may not add to 100 because of rounding.
SOURCE: EHR Impact Database and PFF program documentation.
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Table 2-6 shows the similarities and differences between
nominees and awardees. Comparing nominees and awardees, we
find that the review process resulted in slight increases in the
proportion of females, Asians, and underrepresented minorities
compared to the nominee population. Appendix A presents the
names of the PFF Fellows, the institutions nominating them, and
their disciplines.

Table 2-6. — Characteristics of PFF nominees and awardees: 1992-95
Characteristic

NSF Directorate

Biological Sciences
Computer Science and Engineering
Education and Human Resources
Engineering
Geosciences
Mathematical and Physical Sciences
Office of the Director
Social, Behavioral and Economic Sciences

24.6
9.8
0.9
27.4
4.3
27.9
0.0
5.0

16.7
13.3
0.8
36.7
4.2
22.5
0.8
5.0

Gender

Male
Female
Not reported

79.4
20.0
0.6

70.0
30.0
0.0

Race/ethnicity

White
Black or African American
Hispanic or Latino
Asian
Pacific Islander
American Indian/Alaska Native
Not reported

79.0
1.9
3.6
14.3
0.2
0.2
0.8

72.5
4.2
5.0
16.7
0.0
1.7
0.0

Minority status

Underrepresented minority1
Non-underrepresented minority2
Not reported

5.9
93.3
0.8

10.8
89.2
0.0

Citizenship status

U.S. citizen
Permanent resident
Temporary resident3
Not reported

76.0
22.7
0.4
0.8

73.3
25.8
0.8
0.0

Northeast
Southeast
Central
West
Territories3

31.0
18.6
21.7
28.3
0.3

33.0
15.0
20.0
30.8
0.8

Region

1

Percent (FY 1992-95)
Nominees
Awardees
(n=1,183)
(n=120)

Includes black or African American, Hispanic or Latino, Pacific Islander, American Indian, and Alaska Native.
Includes white and Asian.

2
3

At this time, residents of U.S. territories would have been eligible for the program, though not reported as U.S. citizens or permanent residents.

NOTE: Percents may not add to 100 because of rounding.
SOURCE: EHR Impact Database and PFF program documentation.
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3. Impact of PFF Program
11

The NSF 1999 GPRA Performance Plan (March 1998)
identifies four broad policy goals for the Foundation:

PFF enhanced [Fellows’]
capacity to conduct research,
to disseminate research
findings, and to provide
instruction to undergraduate
and graduate students.

•

Discoveries at and across the frontier of science and
engineering;

•

Connections between discoveries and their use in service to
society;

•

A diverse, globally oriented workforce of scientists and
engineers; and

•

Improved achievement in mathematics and science skills
needed by all Americans.

While these strategic goals were formalized after the PFF
program began, they provide a useful framework for
understanding and categorizing the program's contributions to
the Foundation's goals and vision. As shown in Exhibit 3-1, the
PFF study assessed contributions that individual Fellows made
toward each of the goals delineated in the NSF Strategic Plan.
PFF is notable because Fellows’ activities and accomplishments
span the Foundation’s four broad policy goals.
Table 3-1 provides an overview of the number of Fellows who
reported having conducted a given activity (e.g., working with
K-12 students and contributing expertise to private industry).
These counts are based on a review of materials provided by 105
12
(88 percent) of the program's 120 grant recipients. As shown in
Table 3-1, these 105 Fellows reported examples of how PFF
enhanced their capacity to conduct research, to disseminate
research findings, and to provide instruction to undergraduate
13
and graduate students. In addition:
•

Seventy percent of Fellows said they had shared their
expertise with the public sector.

•

Forty-seven percent said they had participated in outreach
activities that involved elementary or secondary schools
students.

33

Government Performance and Results Act.

34

We were not able to locate a progress report or PFF Web page for the remaining 15
Fellows.

13

The reports are sometimes ambiguous with regard to PFF’s role in enabling the
activities reported. That is, some activities pre-existed the award but were supported or
enhanced by the award; others were made possible because of the support provided.
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Exhibit 3-1. – Linkage of PFF Fellow activities and types of achievements to NSF strategic goals
Goal 1. Discoveries at and across the frontier of science and engineering, i.e., the extent to
which NSF funds are contributing to progress and innovations in science and engineering. PFF
is contributing to discoveries when it enables Fellows to
(1)

Enhance Their Capacity to Conduct Research

ƒ
ƒ
ƒ
(2)

Undertake research in a new area
Take existing research in a new (and risky) direction
Purchase equipment

Disseminate Research Findings

ƒ
ƒ
ƒ
ƒ

Publish findings, e.g., in refereed journals, books, or book chapters
Earn patents or software credits
Conduct presentations or participate in conferences
Provide support to graduate students and others to disseminate findings

Goal 2. Connections between discoveries and their use in service to society, i.e., linking
research advances with applications, sharing new knowledge that can accelerate innovations, and
generating a productive exchange of knowledge, including knowledge about technologies. PFF
is contributing to connections when it enhances Fellows' capacity to
(1)

Contribute Expertise to the Public Sector

ƒ
ƒ
ƒ
ƒ
(2)

Participate in White House forums
Develop briefing papers
Serve on NSF committees and panels

Contribute Expertise to Private Industry

ƒ
ƒ
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Testify before federal/state legislatures

Meet with business and community leaders to promote local economic growth
Develop partnerships with representatives from the private sector/local community

Exhibit 3-1. – Linkage of PFF Fellow activities and types of achievements to NSF strategic goals
(continued)
Goal 3. A diverse, globally oriented workforce of scientists and engineers, i.e., developing a
cadre of professionals that can fulfill the broad range of responsibilities that will be needed to
keep the United States at the forefront of innovation and technological progress. PFF is
contributing to creating this diverse, globally oriented workforce when Fellows are able to
(1)

Enhance Quality of Instruction for Undergraduate and Graduate Students

ƒ
ƒ
ƒ
ƒ
ƒ
ƒ
(2)

Provide financial support to undergraduate and graduate students
Facilitate cross-discipline research efforts
Develop a departmental research lab
Hire new faculty and attract new students (e.g., because of equipment purchased
with PFF funds)

Promote Efforts to Increase the Representation of Women and Underrepresented
Minorities in Science and Education

ƒ
ƒ
ƒ
ƒ
ƒ
(3)

Implement new and innovative courses, curricula, and teaching tools
Integrate research into teaching

Develop initiatives to increase participation among female students
Develop initiatives to increase participation among underrepresented minority
students
Improve the educational experiences of female and minority students
Teach in Native American schools
Host minority high school students

Collaborate With Scientists and Engineers in Other Countries

ƒ
ƒ

Create center for student researchers from North and South America
Establish partnerships with foreign researchers

Goal 4. Improved achievement in mathematics and science skills needed by all Americans,
i.e., fostering the development of essential skills and concepts in math and science at all levels of
the education system. PFF is contributing to improved achievement when Fellows are able to
(1)

Participate in Outreach Programs Involving Elementary and Secondary School Students

ƒ
ƒ
ƒ
(2)

Conduct outreach programs for elementary students and their parents
Organize educational activities for inner-city students
Lecture at local high schools to promote scientific careers

Enhance Quality of Instruction for Undergraduate and Graduate Students

ƒ

(Most items under Goal 3 above also enhance the quality of education for students
not planning to enter the workforce as scientists or engineers)
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Table 3-1. – Percentage of Fellows reporting PFF-related activities, by award year: 1992-95
Award cohort
NSF policy goal

1. Discoveries at and
across the frontier of
science and engineering

2. Connections between
discoveries and their use in
service to society

FY 1992
(n=27)

FY 1993
(n=28)

FY 1994
(n=27)

FY 1995
(n=23)

FY
1992-95
(n=105)

Maintain or expand
research efforts

100.0

100.0

100.0

100.0

100.0

Disseminate research
findings

100.0

100.0

100.0

100.0

100.0

Contribute expertise to the
public sector

74.1

78.6

51.9

73.9

69.5

Contribute expertise to
private industry

22.2

17.9

22.2

21.7

21.0

100.0

100.0

100.0

100.0

100.0

Promote increased
representation of
women/minorities in
science and education
fields

33.3

39.3

22.2

52.2

36.2

Collaborate with scientists
and engineers in other
countries

37.0

50.0

33.3

30.4

38.1

Participate in outreach
activities involving
elementary and secondary
school students. (See also
activity above: enhance
quality of instruction for
undergraduate and
graduate students)

48.2

39.3

33.3

69.6

46.7

PFF-related activity

Enhance quality of
instruction for
undergraduate and
graduate students
3. A diverse, globally
oriented workforce of
scientists and engineers

4. Improved achievement
in mathematics and science
skills needed by all
Americans

SOURCE: Grant award and progress reports, Web pages, and other materials submitted by Fellows (e.g., curriculum vitae collected in fall 1998).

•

Thirty-eight percent said they had forged relationships with
international colleagues.

•

Thirty-six percent said they had taken steps to promote
increased representation of women and minorities in
science and engineering fields.

•

Twenty-one percent said they had shared their expertise
with the private sector.

Finally, 63 percent of Fellows indicated on their curriculum vitae
or progress reports that they had been promoted since receiving
their PFF award (Table 3-2). In some cases, Fellows reported
that they had received tenure. In other cases, the promotions
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elevated Fellows to the rank of associate or full professor. Not
surprisingly, Fellows who had been involved with PFF at the
outset of the program were most likely to have been promoted by
the time of the study. Eighty percent of Fellows who had
received PFF funding since 1992 reported at least one
promotion, compared with 37 percent of Fellows from the 1995
cohort.

Table 3-2. – Fellows reporting promotions, by award year: 1992-95
Award year
Promotion status (as of 1997)

Fellows who had received a promotion
Fellows who had not received a promotion
Could not determine whether a promotion had
been received

FY 1992
(n=30)

FY 1993
(n=30)

FY 1994
(n=30)

FY 1995
(n=30)

24 (80.0%)
3 (10.0%)

22 (73.3%)
2 (6.7%)

18 (60.0%)
7 (23.3%)

11 (36.7%)
15 (50.0%)

FY 19921995
(n=120)
75 (62.5%)
27 (22.5%)

3 (10.0%)

6 (20.0%)

5 (16.7%)

4 (13.3%)

18 (15.0%)

SOURCE: Grant award progress reports, Web pages, and other materials submitted by Fellows (e.g., curriculum vitae collected in fall 1998).

The remainder of this chapter provides detailed information on
the range of PFF-related activities and accomplishments that
Fellows reported in their annual report to their NSF program
officers. It is organized around the impact of the PFF program
on (1) the Fellows themselves, (2) Fellows' efforts to collaborate
with researchers and practitioners, and (3) Fellows' efforts to
promote opportunities in science and engineering.

Impact of PFF Program on Fellows
PFF appears to have impacted the Fellows themselves in at least
four areas. The experience
•

enhanced their capacity to conduct research,

•

promoted their development as academic scientists,

•

improved their skills in disseminating findings, and

•

helped them increase their productivity and
accomplishments as teachers.
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Enhancing Capacity to Conduct Research
The pursuit of innovative scientific discoveries is at the heart of
the PFF program. One of PFF's three primary selection criteria
was the extent to which nominees had already demonstrated
competence and leadership as a researcher, e.g., definitive
research accomplishments, articles in refereed publications, or
technical books. Fellows’ progress reports described a variety of
PFF-related research activities and accomplishments.
PFF grants provided Fellows with the flexibility to continue or
accelerate the pace of their work and to explore new leads, new
questions, and new lines of investigation. Fellows considered
this freedom to be one of the primary benefits of their award.
Nancy Butler Songer, a 1995 Fellow from the University of
Michigan in science education, agreed with other Fellows that
credited PFF for allowing a greater amount of freedom in their
work. As she stated in an interview for this report:
The great thing about PFF is the freedom that it
allows in terms of spending. With other NSF
money there is a prescribed plan that one has to
follow. My other grants were for 3 years and I
had to have all the big questions outlined at the
beginning of the grant. In the field of emerging
technologies for education, it's hard to anticipate
5 years down the road what will be big. PFF
money is a wonderful way of trying out riskier
things.
As shown previously in Table 3-1, all of the Fellows used their
PFF awards to maintain or expand their research activities. These
activities have resulted in new knowledge, new uses for state-ofthe-art equipment, and new discoveries and inventions.
Fellows report a variety of ways in which the PFF grants gave
them the freedom to conduct research at the cutting edge of
scientific knowledge.
•
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Wolfgang Bauer, a 1992 Michigan State University
awardee, reported that the award gave him the flexibility to
study cancer detection in individual cells using fractal
dimension analysis. This technique makes it possible to
study the surface of individual cells allowing a diagnosis
based on the distinction between patients with hairy-cell
lymphocytic leukemia and those with healthy blood
lymphocytes. Such a diagnosis allows for early cancer
detection and, perhaps, better chances of recovery for the
patient.

Expanding Research
Capacity
The experience of Shira
Broschat, a 1992 Fellow in the
Electrical Engineering
Department at Washington State
University, is illustrative. This
young electrical engineer had
been conducting research in the
area of wave scattering from
rough surfaces for several years,
but had long been interested in
bioengineering applications of
her research. She was especially
interested in exploring
applications for the early
detection of breast cancer in
young women. In her report to
NSF, she commented on the
difficulty of "obtaining funding
in an area in which you are not
already considered to be an
expert." The PFF award
provided her the means and the
freedom to pursue this interest,
with good results. Broschat and
her students have published
several papers in refereed
journals on important findings
from that research. A start-up
company is interested in working
with her on an ultrasound
holographic imaging system.
One of the students who assisted
on the project has completed the
Ph.D. degree, and three others
have completed master’s degrees
in ultrasound imaging or
mammography. Broschat stated
that, "none of this would have
been possible without the PFF
award."

•

The PFF award permitted Xing-Wang Deng, a 1995 Fellow
at Yale University, to move his research in new directions.
Most of his work has been on the molecular and cellular
mechanism of light control in plant development. At one
point in his studies, “the science dictated that he branch out
in several directions such as comparative studies of novel
human and mouse proteins.” These new directions would
not have been supported by other research grants that were
limited in scope. Deng noted that the PFF grant gave him
the opportunity “to design investigations which can
integrate the otherwise specific but somewhat narrowly
defined research activities."

•

PFF funding also enabled Caro-Beth Stewart, a 1994
Fellow at the State University of New York at Albany, to
extend her work into new areas. In her report to NSF, she
noted that proper interpretation of her studies on digestive
enzymes required her to move into molecular phylogeny.
She commented, "although the core of this program is
funded by NIH, the PFF award has allowed us the freedom
to pursue important lines of research that are not directly
funded by this biomedically oriented grant."

PFF grants provided not only the freedom necessary to
experiment, but also the state-of-the-art facilities and equipment
needed to conduct those inquiries. A few examples illustrate the
range of opportunities afforded.
•

Marcelo Gleiser, a 1994 Fellow from Dartmouth College in
Physics, has focused his research on the interface between
high-energy particle physics and cosmology. He used both
analytical and numerical techniques to study several topics
related to the physics of the early universe. In particular, he
has been studying nonequilibrium dynamics of complex
systems that undergo phase transitions, a topic that bridges
the gap between high-energy physics and condensed matter
physics. PFF funding allowed him to purchase powerful
workstations and establish a research group at Dartmouth to
explore this highly theoretical work.

•

Jennifer Lewis, a 1994 Fellow at the University of Illinois,
has initiated a PFF-supported activity to design an
undergraduate laboratory in materials processing. The aim
was to fully equip the lab with state-of-the-art equipment
(e.g., an atomic force microscope) and develop hands-on
experimental activities. She has also worked with other
faculty in her department to leverage the PFF funding to
attract additional monies.
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•

PFF also helped a 1992 Fellow at the University of
Wisconsin-Madison to better understand chemical reactions
at the atomic level. Robert Hamers has used PFF funds to
combine a scanning tunneling microscope with other
chemically sensitive probes such as surface infrared and xray photoelectron spectroscopy to achieve true atomic-level
chemical identification. The PFF award has provided funds
to purchase instrumentation (such as an infrared
spectrometer) to extend his lab’s capabilities.

In addition, Fellows have made important discoveries and
developed new inventions. These inventions will help future
faculty explore new areas and make new connections. PFF
funds were also used to support research on foreign soil that
could have wide ranging benefits.
•

Margaret Murname, a 1993 Fellow at Washington State
University, credits the PFF award with allowing her team
to develop a new and emerging laser technology. The
team has designed the shortest-pulse laser developed to
date. Such short optical pulses are used to monitor the
first steps in chemical reactions, to investigate processes
such as melting and electrical breakdown, to image
through tissues, and for ultrashort-pulse x-ray generation.
The laser is now used all over the world by researchers in
chemistry, biochemistry, physics, materials science, and
medicine.

•

Aaron Ellison, a 1992 Fellow at Mount Holyoke College,
has focused his research on characterizing animal-plant
interactions in mangrove ecosystems. He has been using
the PFF award to investigate their role in the spatial and
temporal dynamics of the tropical coastal forests in Belize,
Central America.

•

Marge Aelion, a 1994 Fellow from the University of South
Carolina who also works in the environmental sciences, has
been working on remediation of contaminated ground water
using combined physical and biological technologies. She
has worked on coastal and estuarine pollution, examining
the impact of oil spills in France as well as coastal
development in South Carolina.
PFF has allowed
continuation of her long-term research projects by
supporting the technical personnel required for such laborintensive field projects.
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Supporting Discoveries and
Inventions
The research of Rebecca
Richards-Kortum, a 1992 Fellow
at the University of Texas at
Austin, has led to an important
discovery that holds great promise
for the future. Her work focuses
on the application of light for the
automated, non-invasive diagnosis
of pre-cancerous tissues. She is
studying reflectance, fluorescence,
and Raman spectroscopies to
extract information about the
physio-chemical properties of
turbid tissues. Richards-Kortum
developed instrumentation to
measure spectroscopic images in
vivo and works with physicians to
derive and validate automated
algorithms for the interpretation of
such images. The PFF award has
enabled her to develop new fiber
optic imaging methods, which
yield greater contrast images that
can be related to tissue
pathophysiology more directly.

Promoting Fellows’ Development as Academic Scientists
A core objective of the PFF program is the promotion of the
Fellows’ development as academic scientists who will not only
conduct research of the highest quality, but achieve the further
recognition of having their research findings published in wellrecognized acedemic sources. All of the Fellows' progress
reports and curriculum vitae contained citations for products that
were published (e.g., articles in refereed journals, books, or book
chapters). Some examples of the quality of publications
achieved by PFF-supported Fellows are noted below:
•

June Ni (1994) conducted research on precision
engineering, some of which was conducted in collaboration
with an industrial consortium. He received the American
Society for Mechanical Engineering’s “Best Paper Award”
for his September 1998 paper, “Thermal Bubble Formations
on Polysilicon Micro Resistors” published in the ASME
Journal of Heat Transfer.
Some of his
other
journal
citations
included:
IEEE/
ASME Journal of Microelectromechanical Systems,
Microsystem Technologies Journal, Thermal Sciences and
Engineering, Microelectronics Journal, and Sensors and
Actuators.

•

The research conducted by Emir Macari (1992), which
informs analysis of earthquake hazards, has been published
in a number of journals, including Geotechnical Testing
Journal, International Journal of Mechanics of CohesiveFrictional Materials, Journal of Computing, Journal of
Geotechnical Engineering, and the Transportation
Research Record.

•

Some other periodicals that published student research
papers include such wide ranging publications as Geology,
the American Journal of Physical Anthropology, and Water,
Air and Soil Pollution.

31

Disseminating Research Findings
The Fellows' progress reports and curriculum vitae detailed a
wide range of presentations that occurred during the PFF award
period. Shira Broschat (1992) stated in an interview for this
report:
The PFF award generated a lot of visibility for the
university, and there was a snowball effect.
There were articles about me in research and
research society newsletters. I was asked to be
involved in forums about science and the national
interest, panels, and National Academy of
Engineering symposia — because I was a PFF.
Some Fellows also indicated that providing new dissemination
opportunities to their students was an important contribution of
the PFF award. Most of these student products were traditional–
research papers suitable for publication or presentation at
professional meetings. Examples of presentations include the
following:
•

A student of Cheng Zhu, a 1993 Fellow at the Georgia
Institute of Technology, presented a conference paper at an
international conference in Singapore with PFF support.

•

Three students of Anne Grauer, a 1993 Fellow at Loyola
University of Chicago, presented their research at the
Midwest Bioarchaeology and Forensic Anthropology
conference.

•

Two students participated in workshops at the National
Center for Ecological Analysis and Synthesis, which were
organized by James Clark, a 1994 Fellow at Duke
University.

Promoting Productivity and Accomplishments as Teachers
The Foundation has long supported efforts to promote the
development of a cadre of scientists and engineers who can keep
the United States at the forefront of innovation and technological
progress. Such a workforce requires a sufficient diversity in
expertise and perspective to cover the important functions that
scientists and engineers serve in our society. It also requires the
capability to function effectively in a globally interdependent
environment.
While previous NSF efforts to support young tenure-track
faculty had been designed to promote this goal, the PFF program
clearly placed a special emphasis on advancing teaching
practices, integrating education and research, increasing the
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Disseminating Findings
PFF has given Emir Macari, a
1992 Fellow at the Georgia
Institute of Technology, the
opportunity to develop
publications as well as participate
in national forums that are shaping
the conceptualization of science
and engineering. Macari’s
research areas include a range of
specializations such as
computational mechanics,
assessment of liquefaction
potential, and geo-environmental
issues related to sustainable
technologies. For example,
Macari’s PFF-funded work
included a project that deals with
integration schemes for
constitutive elasto-plastic soil
models (multi-surface models).
His team is developing a fully
coupled variational formulation
that can mimic the response of
saturated soils (soil-fluid) under
dynamic excitations. The intent of
this project is to properly model
the response of soils that may
potentially liquefy under seismic
loads. Since receiving the PFF
award, Macari has been
interviewed for newspapers and
television on a variety of topics
ranging from his specific research
interests to encouraging minorities
to pursue scientific and
engineering careers.

number of the traditionally underrepresented in science and
engineering fields, and preparing scientists and engineers to
participate in a global environment. Unlike its predecessors, the
PFF program's selection criteria emphasized a nominee's
competence and leadership as an educator, including
•

implementation of new curricula,

•

design of courses,

•

authorship of educational books,

•

participation in cross-discipline research efforts,

•

recognized contributions to educational reforms, and

•

noteworthy service to the institution or the community on
behalf of the institution.

Consequently, Fellows came into the PFF program with a proven
track record as teachers and educators. Fellows reported a
variety of PFF-related activities and accomplishments in the
following areas: (1) enhancing the quality of undergraduate and
graduate instruction; (2) promoting increased representation of
women and minorities in science and education fields; and
(3) collaborating with researchers and scholars in other
countries.
Enhancing Quality of Undergraduate and Graduate
Instruction
All of the Fellows used their PFF funds to include graduate
students in their work, and 62 percent invited undergraduate
participation in their projects as well. In fact, undergraduate
students receiving PFF support were frequently supervised by or
worked alongside graduate students. The following examples
illustrate how PFF funds were used to enhance students’
educational experiences.
•

Aaron Ellison (1992) used PFF funds to take several of his
undergraduate students on an 8-day expedition to the
Florida Everglades to study mangroves. In addition, he
used PFF funds to enable 13 students to participate in field
research in Belize, Central America, during the summer or
spring breaks.

•

The Virtual Reality Geotechnical Laboratory at the Georgia
Institute of Technology serves as both a research and
teaching facility. Developed by Emir Macari (1992), the
lab permits students to test the behavior of soil samples.
Students can try out a variety of options and receive realtime feedback on the testing procedures they used.
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•

Marge Aelion (1993) and one of her doctoral students have
been using radiocarbon to estimate the biodegradation of
petroleum. Since this area had not been investigated
previously, it would likely not have been funded by other
means. In short, because of PFF, she can now offer students
more financial support than before the award.

PFF funds were also used to support small- and large-scale
curriculum enhancement efforts. Small-scale efforts generally
involved redesigning or developing individual courses, while
large-scale initiatives focused on redefining entire course
sequences or areas of specialization.
Often, curriculum
development efforts were aimed at building stronger connections
between research and teaching.
One course made this
connection by emphasizing areas that were undergoing rapid
development due to contemporary research (Marija
Gajdardziska-Josifovska, a 1995 Fellow). Others courses simply
used examples from their research to illustrate course concepts,
e.g., using examples from bioengineering research to illustrate
basic concepts and show their relevance to health issues
(Rebecca Richards-Kortum, 1992).
Several of the course improvements reported by Fellows
involved making technology an integral part of instruction.
Technology served two functions in these cases: motivating
students, and engaging them in the kind of active, hands-on
learning that promotes deep understanding of scientific content.
•

Peter Wipf, a 1994 Fellow at the University of Pittsburgh,
developed an interactive program to help students visualize
three-dimensional structures. This kind of visualization is
one of the most challenging intellectual tasks faced by
students in organic chemistry. The program permits
students to manipulate these structures on holographic
displays to better understand the basic set of 25 reactions
that form the mainstream of sophomore-level organic
chemistry.

•

Thomas Anderson, a 1994 Fellow at the University of
California at Berkeley, developed a new software package
for teaching undergraduate-level operating systems. The
software permits students to explore engineering design
choices in all areas of modern operating systems: thread
systems, file systems, multi-programming, virtual memory,
and distributed systems. This course is now widely used by
institutions throughout the country.
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Enhancing Undergraduate
Education
Zorana Popovic, a 1993 Fellow at
the University of Colorado at
Boulder, set up an arrangement for
involving students in her research
activities. She worked closely with
10 Ph.D. students who, in turn,
worked closely with four
undergraduate research assistants.
The graduate and undergraduate
students were organized into
research teams that met in blocks
of 4-6 hours every week. On one
team, the senior graduate student
managed the project and worked on
the theoretical aspects of the
study’s design, while the junior
graduate student took the lead on
measurement activities; the
undergraduate took charge of
manufacturing and fabrication. In
this way, the graduate students
gained experience as teachers and
mentors, while the undergraduates
gained experience conducting
authentic research in a specific
topic area.

Assisting SMET Students
A 1994 Fellow at Stanford
University, Connie J. ChangHasnain, developed and
implemented a novel teaching
tool–simulated device
animations–for two
undergraduate core courses.
Realizing the limitations of
traditional classroom teaching
methods in conveying abstract
material, she complemented
regular course material with
animated simulations of various
basic electronic devices, e.g., a
junction diode, a metal-oxidesemiconductor field effect
transistor, a bipolar transistor, etc.
The goal was to use animated
movies to provide a visual aid to
understand complicated concepts,
to give students a clear grasp of
physical parameters, and to
stimulate the interest in the course
material. In addition, by
implementing the movies on
computers in the engineering
center and dormitories, students
can conveniently use the
interactive animation at their own
pace. The animation is now being
used in both undergraduate and
graduate-level electronic device
courses and is also available on a
30-minute videotape for
dissemination to other
universities.

Fellows also undertook larger scale curriculum projects. For
example, Zorana Popovic (1993) developed a new sequence of
undergraduate electromagnetic courses at the University of
Colorado at Boulder. The first course is taken by all electrical
and computer engineering students and the second by students
with a stronger interest in the field. The two new courses start
with simple mathematical tools, some discussion of applications,
and laboratory work. One of the goals in redesigning the course
sequence was to engage and retain bright students, who, in the
words of Popovic, “start looking for the door after the first class,
as soon as the instructor writes Maxwell’s equations on the
board.”
Courses have been designed by Fellows to motivate students
already interested in science and engineering. Several PFFsupported curriculum efforts were also developed for students
majoring in other fields. These courses attempt to demystify
science, raise the general level of science literacy among nonscience majors, and attract more students to the sciences.
•

At Washington State University, PFF funds were used to
develop a new computer literacy course for non-science
majors that share these objectives. A major emphasis is the
impact that technology has on daily life. Shira Broschat
(1992) developed the course and hopes that this exposure
will increase public awareness and support of technology.

•

Dartmouth offers a course developed by another PFF
Fellow, Marcelo Gleiser (1994), that is also aimed at
undergraduate students with majors in other areas. The
course, “Physics for Poets,” has been very well received.

Finally, several Fellows commented that the prestige attached to
the PFF award facilitated their efforts to improve their
departments. For example, Shira Broschat (1992) remarked that,
“the PFF award has a great impact on less prestigious universities
in that it makes them better known, helps them go after more
money, and attract faculty.” David Zumbrunnen (1992) also
stated that one benefit of PFF was his enhanced capacity to
advocate for changes at his home institution (Clemson
University). As he stated in an interview for this report, “the
award gave me a stable platform to affect change at Clemson–
harmonizing research and undergraduate education.” He met
with deans and reported on problems impeding progress in
education and research arenas. Zumbrunnen was able to do this,
as he stated, “because as a PFF I didn’t fear retribution–I was an
agent for change.”
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Impact of PFF on Fellows' Efforts to Collaborate
with Other Researchers and Practitioners
The Foundation defines its goal on Connections as the extent to
which "the results of NSF awards are rapidly and readily
available and feed, as appropriate, into education, policy
development, or use by other federal agencies or the private
sector. . . . Exceptionally strong performance is characterized by
NSF staff and grantees actively reaching out to potential users,
and NSF-supported work playing critical roles in important
innovations or problem solving for society" (NSF FY 1999
GPRA Performance Plan, March 1998). The PFF program
explicitly encouraged young investigators to seek out
relationships that would put their ideas to work in solving
society’s important problems. Fellows were encouraged to
support this goal by forming partnerships and sharing their
expertise with representatives from public, private, and
international organizations.
Contributing Expertise to the Public Sector
NSF has always encouraged scientists to participate in public
policy forums to assure that federal initiatives involving science
and technology rest on a solid research base. Seventy percent of
Fellows used their progress reports to describe their efforts to
testify before national or state legislatures, prepare documents
for public officials, serve on NSF panels and selection
committees, and consult with government agencies. In fact, the
1992 PFF class met as a group in Washington, DC, in June 1992
to develop strategies for influencing local, state, and national
policy issues important to research and education in science and
engineering. The group was made up of 30 scientists and
engineers from geographically diverse institutions ranging from
small, private liberal arts colleges to large, public research
universities. Topics discussed included the future direction of
scientific funding and educational issues. The concerns of the
group were presented for Congress' consideration through both
written and oral testimony.
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The PFF program
explicitly encouraged
young investigators to
seek out relationships
that would put their ideas
to work in solving
society’s important
problems.

•

Chris Jacobsen, a 1992 Fellow at SUNY-Stony Brook,
testified to a House subcommittee on science during NSF’s
reauthorization hearings in late 1992. The testimony
covered the following topics: the future direction of the
NSF, the balance between curiosity-driven and strategic
research at the NSF, the lack of official emphasis on
teaching excellence in the tenure and promotion policies of
higher education institutions, and the use of block grants to
fund academic departments or related research groups.

•

As a result of the June 1992 meeting in Washington, DC,
David Culler, a 1992 Fellow at the University of California
at Berkeley, drafted a letter to the Clinton Administration
that reiterated some of the ideas that were expressed in the
meeting. The letter also expressed a concern for preparing
the United States for the next millennium. In his words,
such preparation “requires not only continued advancement
of ideas through pure and applied research, but the training
of a workforce with a far deeper understanding of science
and engineering principles.”

•

Aaron Ellison (1992) presented a letter to the National
Science Board that represented the views of a number of
PFF grantees. The letter stressed that there should be no
compromise in supporting basic research and emphasized
the importance of educational reform. Specifically, the
Fellows requested that support for science education be
expanded to incorporate the development of new teaching
tools and methodologies, retraining of faculty in the
teaching of non-traditional students, and re-tooling faculty
to teach new disciplines.

•

In January 1994, Emir Macari (1992) was invited to
participate in the Forum for Science in the National Interest
organized by the White House Office of Science and
Technology Policy. This forum assembled a group of
science and engineering experts from across the Nation to
discuss and present recommendations to President Clinton
for his administration's science policy document. In August
1994, he was invited to the release ceremony of "Science
and the National Interest," the document that resulted from
the January meeting. The position paper that Macari
presented encouraged cooperation between the scientific
research communities of the Americas.

A Sampling of Fellows’
Contributions to Public Policy
•

•

•

•

Ingrid Burke, a 1993 Fellow
at Colorado State University,
was invited to give testimony
before the Senate Committee
on Commerce, Science, and
Transportation. She appeared
at the hearing concerning
computational biology. The
committee was interested in
finding out about this new
biology subdiscipline as it
related to the future of science
in the United States.
Mary L. Lowe, a 1992 Fellow
from Loyola College in
Maryland, served on a
planning committee for the
"Forum on Science in the
National Interest," organized
by the White House Office of
Science and Technology.
David Zumbrunnen, a 1992
Fellow from Clemson
University, developed a
briefing paper, which along
with papers submitted by
other invited scientists and
engineers, formed the basis
for the White House
publication, "Science and the
National Interest."
Ephrahim Garcia, a 1993
Fellow from Vanderbilt
University, consulted with the
Office of Research and
Development of the Central
Intelligence Agency on
applications of technology to
intelligence gathering.

37

Contributing Expertise to Private Industry
Collaborations with industry are quite important for moving
projects from basic research to product development and
utilization. Twenty-one percent of Fellows described their work
with representatives from the private sector. The following
examples illustrate the efforts of some Fellows that have
contributed to private industry:
•

Margaret Murname (1993) and her research group entered
strong interactions with industry, based on several
important breakthroughs the group made in the technology
of ultra-fast lasers. These lasers generate short pulses that
can be used to monitor the first steps in chemical reactions,
investigate processes such as melting and electrical
breakdown, and image through tissue. She has worked with
many optical component companies on product
improvements based on her research. The lasers also are
commercially available and are being used by researchers
worldwide.

•

Other Fellows are building bridges between their research
laboratories and industry by helping to broaden the
education of scientists and engineers employed in the
private sector. For example, Siu-Wai Chan, a 1993 Fellow
at Columbia University, offered on-site graduate courses to
employees of local companies. Three of her courses
(elements of materials science, thin films and layers, and
electron microscopy of materials) have been conducted via
the Columbia video network (CVN). The CVN program
provides working engineers an opportunity to increase their
productivity through continuing education.

•

Peyman Givi, a 1992 Fellow, taught courses from SUNY’s
mechanical and aerospace engineering curriculum at a local
automotive plant. Engineers who took the class earned
university credits.
According to Givi, the teaching
relationship helps bridge an important gap between industry
and academe. In his words, engineers learn to “appreciate
the need for ‘ basic’ science and mathematics in dealing
with ‘ complex’ engineering problems.”

Collaborating with Researchers and Scholars
in Other Countries
PFF Fellows also reported collaborations with researchers and
scholars in other countries. Thirty-eight percent of Fellows
worked with international colleagues and participated in
international events. PFF awards also made it possible for
Fellows to attend prestigious international meetings in a variety
of scientific fields. Some specific examples follow:
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Collaborating with
Private Industry
Jun Ni, a 1994 Fellow in the area
of precision engineering at the
University of Michigan, devised
an approach that could improve
machine accuracy by 4 to 10
times. For some time, efforts in
precision engineering have
focused on developing tools and
techniques that can enhance the
performance of machine tools. By
collaborating with an aerospace
company, Ni was able to test his
error detection technology in a
real production environment. This
relationship also was instrumental
in the young scientist’s taking the
lead in an industrial consortium
formed by three automotive and
six machine tool manufacturers.
The consortium’s goal is to
develop a new generation of
intelligent work units.

•

PFF enabled Aaron Ellison (1992) to spend the first six
months of sabbatical leave working with colleagues at
marine laboratories in Guam, Australia, Malaysia, and
South Africa. Ellison spent the remaining part of his leave
teaching seminars on tropical ecology in Guayaquil,
Caracas, Kuala Lumpur, Penang, Calcutta, and Capetown.

•

Marge Aelion (1993) attended the Tenth International
Conference of Women Engineers and Scientists held in
Budapest, Hungary. With three other faculty from her
university, she traveled to Novosibirsk and Irkutsk, Siberia,
to promote a Russian-American partnership in
environmental science education and training.

•

Gareth McKinley, a 1995 Fellow at Harvard University,
visits England every summer to lecture and talk with
students at the London International Youth Science Forum.
th
th
This gathering includes 350 11 and 12 grade students
from 46 countries who spend two weeks in London
learning about research and science. McKinley lectures on
“nonlinear dynamics and chaos in the world around us” and
uses demonstrations from physics, chemistry, meteorology,
and medicine. The goal of these efforts is to reach budding
scientists interested in research and stimulate them with a
variety of contemporary ideas.

Supporting International
Outreach
One of the most unique
international outreach activities
made possible by the PFF
program was initiated by Jose
Escobar, a 1992 Fellow at Cornell
University. He organized the first
summer school in mathematics
ever held in Colombia, South
America. These summer schools
provide students with access to
mathematicians from the United
States, Europe, and Latin
America. Since the program
started, 15 Colombian students
who attended these summer
schools have come to the United
States and five others have gone to
Brazil to continue their studies in
mathematics. According to
Escobar, “this is an unprecedented
phenomenon in Colombia, where
the number of mathematicians
with a Ph.D. degree is very low.”

Impact of PFF on Fellows' Efforts to Promote
Opportunities in Science and Engineering
PFF Fellows reported being actively engaged in a number of
efforts directed at increasing opportunities for a variety of
audiences in the fields of science and engineering. These
included
•

Promoting increased representation of women and
minorities in science and engineering;

•

Working with elementary and secondary schools;

•

Supporting teacher education and professional
development; and

•

Creating science enrichment opportunities for K-12
students.
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Promoting Increased Representation of Women and
Minorities in Science and Engineering Fields
Thirty-six percent of the Fellows used their PFF awards to
promote
increased
representation
of
women
and
underrepresented minorities in science and education fields. For
example, 20 percent of Fellows described their work as mentors,
faculty advisors, or research supervisors to women and minority
students. The relationships of these students to the sponsoring
Fellow were typical of mentoring relationships. The female or
minority student was drawn into PFF-supported research
projects, provided with opportunities to learn the fundamentals
of research, and offered guidance on their academic careers.
In some cases, special minority programs were created and
coordinated by PFF Fellows.
•

Anne Grauer (1993) chaired a university committee that
offered a summer internship for freshman and sophomore
women who were not majoring in a science. The program
for talented students who suffer from “science anxiety”
was designed to introduce participants to various means of
scientific inquiry.

•

Through the “Women in Engineering Program” at Drexel
University, Athina Petropulu (a 1995 Fellow) visited local
high schools to give demonstrations on speech processing
and its uses. Using a mobile computer laboratory, she
provides students with the opportunity to have hands-on
experience via the computers, cameras, and microphones
included in the lab.

•

Through a “Success in the Sciences” program, black and
Hispanic students at Rutgers University conducted
independent research projects under the guidance of Jing
Li, a 1995 Fellow. The expectation was that this closely
supervised experience would help students succeed in their
college courses.

•

Neuroscientist Chiye Aoki, a 1992 Fellow at New York
University (NYU), mentors a female student in
neuroscience research through the Hughes Undergraduate
Summer Research Program. One of the students has
returned for two succeeding summers to conduct an honors
research project sponsored by the NYU Medical School.

•

At the University of California-Davis, underprivileged
minority undergraduates who majored in mathematics or
physical science were paired with faculty members such as
Louise Kellogg, a 1992 Fellow, for individual attention and
mentoring throughout their undergraduate careers. This
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Creating Special
Minority Programs
Hilary Lackritz, a 1993 PFF Fellow
at Purdue University, developed a
program for minority students that
served two functions. The first was
to provide a support system for
students within the department.
The program offered additional
(minority) teaching assistants for
the courses that traditionally
proved most difficult for minority
students, supplied minority role
models from the engineering
community, provided information
on industrial and graduate school
opportunities, and paired each
student with an individual faculty
advisor to create additional
personal support. The second
function served by the program
was to aid in the recruitment of
additional minority students.
Program participants visited high
schools with large minority
populations to interest students in
the University’s chemistry
program. According to Lackritz,
through this involvement “the
undergraduates act as positive role
models within the community, gain
self-confidence, and [obtain]
security in their own position. This
is an excellent method for letting
current students have ‘ hands-on’
experience in counseling,
communication skills, and personal
development. It will also be an
important recruiting tool for the
University.”

program, originally sponsored by NSF, is now funded
completely by the university.
Working with Elementary and Secondary Schools
Creating Special
Minority Programs
(continued)
Another significant program for
underrepresented groups, directed
by 1995 Fellow Christopher
Johnson, offers scholarships and
mentoring for women who show
promise in science and
engineering. Originally funded
by NSF, the program now is
supported fully by the University
of Utah. Each year, the program
awards scholarships to 20-25
young women. During the
summer before entry, participants
take an interdisciplinary science
course with components in
biology, chemistry, mathematics,
physics, and computer science;
tour various laboratories; attend
seminars given by professional
women in science and
engineering; and meet with career
counselors. In the fall,
participants begin work in
research labs, where, in the words
of the sponsoring Fellow, “they
experience some of the
excitement of cutting-edge
research and gain an appreciation
(and relevance) for the,
sometimes dull, freshman science
and engineering courses they are
taking.” PFF also enabled Erich
Everbach, a 1992 Fellow at
Swarthmore, to spend a semester
teaching mathematics at a
community college on an Indian
reservation. Everbach reported
that the experience helped him to
become a more effective teacher
generally, improved his teaching
of minority students in particular,
and increased his understanding
of Native American issues.

The Foundation defined its goal on improved achievement as the
extent to which NSF awards are used to foster the development
of essential skills and concepts in mathematics and science at all
educational levels.
Fellows contributed to this goal by
participating in outreach activities involving elementary and
secondary school teachers and students. In fact, as shown in
Table 3-1 on page 26, 47 percent of Fellows had taken steps
taken to contribute their time and resources to pre-college
science education. Examples included providing pre- and inservice education to K-12 teachers, creating or coordinating
special enrichment programs for K-12 science students and their
teachers, and participating in school-wide outreach activities
aimed at generating interest in science and engineering careers.
Supporting Teacher Education and Professional
Development
A significant number of Fellows described their efforts to
provide professional development to K-12 teachers.
•

Jing Li (1995) and several colleagues at Rutgers set up a
summer research program in chemistry for local high
school teachers. The program was designed to (1) forge
stronger connections between colleges and local high
schools to advance the sciences, and (2) provide teachers
with the tools for guiding high school students toward
careers in chemistry, physics, and mathematics. The
activities gave high school teachers an opportunity to
“refresh their knowledge, explore new ideas, learn new
techniques, and gather new information on current
developments in science and technology.”

•

Mary Lowe (1992) used PFF funding to organize an allday academy for 12 high school mathematics, science, and
technology teachers. The academy, which focused on
computer applications suited to participants’ classrooms,
was designed to help participants and their colleagues
effectively integrate computers into their teaching. At the
close of the academy, attendees took part in a conference
for several thousand Maryland science teachers conducted
with computers. In exchange for the training and
equipment, the 12 teachers continue to collaborate with
Lowe on developing workshops and conducting
presentations for other groups of teachers.
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•

Jennifer Lewis (1994) organized workshops for teams of
university faculty members, high school physics and
chemistry teachers, and students. Each team created
modules to supplement instruction in high school science
courses. The modules, which can be downloaded from a
university website as publication-quality documents, have
since been distributed to high schools nationwide.

Creating Science Enrichment Opportunities
for K-12 Students
Several Fellows described steps they had taken to support
individualized research opportunities for middle and high school
students.
•

•

Xing-Wang Deng, a 1995 Fellow at Yale, used his
molecular and physiological plant laboratories as a training
ground for local high school students. These students
worked on specially designed research projects with
graduate students in the program serving as their mentors.
One of these high school students used the lab to develop a
project that earned second place in a state science
competition.
Shira Broschat (1992) invited even younger students into
her lab. During one year, she served as mentor to a 14year-old middle school student, with whom she met every
week for a full semester. The student learned the
fundamentals of research–from library work to conducting
experiments–by working on two of the Fellow’s laboratory
projects.

In addition, a number of Fellows served as mentors to
elementary and secondary female or minority students. Two
Fellows at different universities (Broschat, 1992, and Carreiro,
1995) involved high school students in summer research
projects.
•

Broschat served as mentor for a Vietnamese American and
an African American student. In their second year, the two
girls spent 8 weeks using the knowledge they had gained in
the previous year creating a video on recycling for K-12
students. One of the girls later enrolled in an undergraduate
electrical engineering program, and the other planned to
begin her education in engineering after completing a tour
with the Marine Corps.

•

Margaret Carreiro mentored two high school juniors who
worked in her urban ecology lab. One high school mentee
studied the foliar nitrogen content and patterns of herbivory
on the tree-of-heaven, while the other studied the effect of
light on seed germination and seedling growth of the
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Changing Pre-Service
Education
Robin Pemantle, a 1992 Fellow at
the University of Wisconsin at
Madison, has helped a group of
educators make fundamental
revisions in the sequence of
mathematics courses taken by
elementary students. The
revisions, intended to align the
teacher preparation program in
mathematics with the professional
standards adopted by the National
Council of Teachers of
Mathematics, were designed to
“ensure that the teachers are well
enough grounded in the elementary
math content to discuss it
articulately, teach it to others, solve
difficult problems, use it in
unfamiliar contexts, and treat it
with confidence and mastery.”
Courses were structured around
small-group problem-solving
activities and demonstrations of
models for good classroom
practice. The courses also gave
individual attention to the special
needs of each prospective teacher,
addressing specific gaps in
mathematical knowledge or
understanding.

Norway maple and the tree-of-heaven. Students in the
summer program completed their projects and presented
their results at a colloquium. This work will likely form the
basis of future publications for the students.

Creating Enrichment
Opportunities for Students
One project, developed by
Rebecca Richards-Kortum, a
1993 Fellow at the University of
Texas at Austin, was offered to
improve the quality of high
school mathematics instruction
and to encourage minority high
school students to consider
careers in science and
engineering. The project was
developed in collaboration with a
mathematics analysis teacher at a
local high school. Students were
given the task of analyzing the
design of fiber catheters used in
biomedical optics. All problems
had to be solved using
trigonometry. Electronic mail
was used to assign and submit
homework assignments. Once
the assignments had been
completed, students took field
trips to the university, where they
attended one of the Fellow’s
freshman classes and worked in
the lab with catheters to validate
results they predicted.

Fellows also used their PFF funds to create other kinds of
structured enrichment experiences for students.
Other
enrichment opportunities organized by Fellows included
participating in a summer workshop for gifted middle school
students and working with student organizations to create
awareness of opportunities in scientific careers.
•

James Nowick, a 1995 Fellow at the University of
California at Irvine (UCI), developed the UCI Chemistry
Outreach Program to increase students’ interest in
chemistry. Over 80 graduate students have performed
demonstrations and given lectures, reaching in excess of
6,000 students.

•

Nancy Songer (1995) has trained graduate students to
mentor middle school students in a program called “Kids as
Global Scientists.” The program also involves developing
curriculum, support materials, and software for teachers,
students, and scientists. She states, “With PFF funds I’ve
been able to scale the program up to a much larger number
of kids.” As of March 1997, she had “4,000 kids from all
over the world sharing data and information about time and
weather imagery.” In addition, Songer has developed an 8week middle school weather curriculum for the program
using a great deal of imagery to capture students’ attention
and illustrate concepts.

•

Wolfgang Bauer (1992) teaches a 2-week physics class for
60-90 gifted middle school students each summer. In
addition to teaching in this program, he has participated as
an event supervisor in the Michigan Science Olympiad for
middle and high school students.

•

John Coulter, a 1993 Fellow at Lehigh University, regularly
organizes tours of his laboratories to inform high school
students about careers in science and engineering. In
addition, members of his student research group hosted a
research symposium that targeted K-12 students during
“engineer’s week.” Several hundred local students and their
parents attended.

•

Gary Bernstein, a 1992 Fellow who served as faculty
advisor for the student chapter of the Institute of Electrical
and Electronics Engineers (IEEE), developed a program to
bring the fundamentals of electrical engineering and career
awareness into local high schools. A unique aspect of this
program was that most of the work was done by students in
a local IEEE chapter. Under the Fellow’s supervision,
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IEEE students created instructional units on several topics,
designed corresponding experiments, built and repaired
equipment needed for the experiments, and taught the units
in local high schools.
•
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Mats Selen, a 1995 Fellow at the University of Illinois
Urbana-Champaign, operates a “Physics Van” that visits
elementary schools. The program’s aim is to stimulate the
scientific curiosity of young children “through a set of
visually exciting demonstrations.” Physics and engineering
undergraduates, who volunteer their time to the project,
staff the vans. In its first year of operation, the Physics Van
presented over 60 “shows” to schools in the surrounding
area, reaching over 5,000 students and 250 teachers.

4. Summary and Conclusions
This study has collected and analyzed the wide range of
activities that have been undertaken by the 120 young faculty
who received support through the PFF program. PFF Fellows
have made considerable progress in achieving each of NSF’s
four GPRA policy goals. Fellows have enhanced their capacity
to conduct and disseminate research, contributed their expertise
to both the public and private sectors, promoted increased
representation of the traditionally underrepresented in scientific
fields, and collaborated with researchers and scholars in other
countries. In addition, they have also had an impact on
education by enhancing the quality of instruction, supporting
teacher professional development, and creating scientific
enrichment opportunities for K-12 students.

PFF grants provided
Fellows with a
flexibility that many
other grants do not.

PFF grants provided Fellows with a flexibility that many other
grants do not. The open-ended structure of the program enabled
young scientists to accelerate the pace of their work and to
explore new frontiers.
Comments from several fellows
interviewed for this report clearly indicated that they considered
this freedom to be one of the primary benefits of their award.
PFF grants also provided the facilities and equipment essential to
conduct experiments and make important discoveries. In
addition, in the words of one Fellow, the security that PFF
afforded allowed Fellows to create strategies for influencing
local, state, and national science policy without fear of reprisals.
In addition, all of the Fellows used their PFF awards to maintain
or expand educational activities. The PFF program has
supported curriculum development efforts, both on a small scale
that involved redesigning or developing individual courses, and
on a larger scale that involved redefining entire course sequences
or areas of specialization. Often, curriculum development efforts
were aimed at building stronger connections between research
and teaching. Fellows also contributed to improved achievement
by participating in outreach activities involving K-12 teachers
and students. Examples included providing pre- and in-service
education to teachers, creating or coordinating special
enrichment programs for K-12 science students, and
participating in school-wide outreach activities aimed at
generating interest in science and engineering careers. Fellows
also promoted increased representation of the groups
underrepresented in science and education fields. Female or
minority students were drawn into PFF-supported research
projects, provided opportunities to learn the fundamentals of
research, and offered career guidance. In some cases, special
minority programs were created and coordinated by Fellows.
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This study has also provided NSF with fundamental insights
about the benefits of providing a small cadre of accomplished
young faculty with flexible and stable funding for an extended
period. These activities, and the corresponding achievements,
clearly transcended traditional improvements in teaching
practices and research activities. In addition, interviews with a
sample of Fellows suggest that the program's direct and indirect
impacts (e.g., on teaching practices, on innovative research that
leads to important discoveries, and on promoting careers in
science and engineering) endure long after PFF funds expire.
The Foundation is continuing its commitment to support young
faculty members. As it moves ahead, it will continue to face a
series of choices about how best to support the young faculty of
the 21st century. The process used to inform these decisions will
benefit from a structured and standardized assessment of the
different approaches that can be used to promote young faculty.
The Foundation has recently taken two important steps to
enhance the rigor of data collected about tenure-track faculty
who receive NSF support. First, a study will obtain valuable
information about the activities and achievements of tenure-track
faculty who have received funding through CAREER and
PECASE. Second, the Foundation's FastLane system, designed
to obtain standardized data across all NSF programs, will collect
some of the data needed to assess activities and impacts among
future NSF-supported tenure-track faculty.
In addition to these important and timely activities, we
recommend that a structured annual collection activity be
developed specifically for programs that support young faculty
(a number of NSF programs are electing to conduct additional
annual collection activities to obtain information not covered by
FastLane). Such a system would facilitate the Foundation's
efforts to more reliably quantify and assess the range of activities
and accomplishments among NSF-supported tenure-track
faculty. It would also increase NSF's capacity to make timely
and accurate reports to Congress about program impacts.
Finally, NSF might consider administering a slightly modified
version of the CAREER survey to the 120 Fellows who were
funded through PFF. This would enable the Foundation to
assess the relative impacts of two programs that used diverse
strategies to address a common purpose. Comparing activities
and impacts across PFF and CAREER would provide timely
insights on maximizing NSF’s future support of young scholars.
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In addition, interviews
with a sample of
Fellows suggest that the
program's direct and
indirect impacts endure
long after PFF funds
expire.

Appendix A:
Tenure-Track Faculty Who Received a PFF Grant

A-2

Presidential Faculty Fellows by Name
1992
NAME

INSTITUTION

DISCIPLINE

Chiye Aoki

New York University

Neurosciences

Morton Barlaz

NC State University

Environmental Engineering

Wolfgang Bauer

Michigan State University

Nuclear Physics

Gary Bernstein

University of Notre Dame

Electrical Engineering

Shira Broschat

Washington State University

Electrical Engineering

Carlos Castillo-Chavez

Cornell University

Applied Mathematics

David Culler

University of CA-Berkeley

Computer Architecture

Aaron Ellison

Mount Holyoke College

Marine Ecology

Jose Escobar

Cornell University

Mathematics

Erich Everbach

Swarthmore College

Mechanical Engineering

Lance Fortnow

University of Chicago

Computer Science

Susan Foster

University of Arkansas

(not available)

Peyman Givi

SUNY-Buffalo

Electrical Engineering

Louis Guido

Yale University

Electrical Engineering

Robert Hamers

University of WI-Madison

Chemistry

Lars Hernquist

University of CA-Santa Cruz

Astronomy/Astrophysics

Chris Jacobsen

SUNY-Stony Brook

X-Ray Optics

James Kadonaga

University of CA-San Diego

Biochemistry/Genetics

Louise Kellogg

University of CA-Davis

Geophysics

Mark Law

University of Florida

Computer Engineering

Mary Lowe

Loyola University

(not available)

Emir Macari

Georgia Inst. of Tech.

Civil Engineering

John Mitani

University of Michigan

Anthropology

Gerard Parkin

Columbia University

Chemistry

Theodore Rappaport

VPI

Computer Engineering

Rebecca Richards-Kortum

University of TX-Austin

Biomedical Engineering

Athan Shaka

University of CA-Irvine

Physical Chemistry

David T. Yue

Johns Hopkins University

Biomedical Engineering

Lucy Ziurys

Arizona State University

(not available)

David Zumbrunnen

Clemson University

Mechanical Engineering

Presidential Faculty Fellows by Name
1993
NAME

INSTITUTION

DISCIPLINE

Claire Aelion

University of South Carolina

Environmental Engineering

Joy Bergelson

University of Chicago

Ecology

Joel Blum

Dartmouth College

Geochemistry

Ronald Brisbois

Hamline University

Organic Chemistry

Ingrid Burke

Colorado State University

Ecosystem Ecology

Siu-Wai Chan

Columbia University

Materials Engineering

John Coulter

Lehigh University

Mechanical Engineering

Soura Dasgupta

University of Iowa

Systems Theory

Joseph DeSimone

University of NC-Chapel Hill

Polymer Chemistry

Brian Fabien

University of Washington

Mechanical Engineering

Ephrahim Garcia

Vanderbilt University

Dynamic Systems/Controls

Raymond Goldstein

Princeton University

Physics

Anne Grauer

Loyola University

Physical Anthropology

Wassim Haddad

Florida Inst. of Tech.

Mechanical Engineering

John Hamer

Purdue University

Molecular Genetics

Chung-Chieh Kuo

University of Southern CA

Scientific Computing

Thomas Kurfess

Georgia Inst. of Tech.

Mechanical Engineering

Hilary Lackritz

Purdue University

Chemical Engineering

Gilles Laurent

CA Institute of Tech.

Neurosciences

Susan McConnell

Stanford University

Developmental Neurobiology

Lenore Mullin

University of MO-Rolla

Computer Science

Margaret Murnane

Washington State University

Physics

Bruce Novak

University of CA-Berkeley

Polymer Chemistry

Robin Pemantle

University of WI-Madison

Mathematics

Zorana Popovic

University of CO-Boulder

Electrical Engineering

Jerry Prince

Johns Hopkins University

Biology

Stuart Shieber

Harvard University

Computer Science

Louis Tassinary

Texas A&M University

Psychophysiology

Quentin Williams

University of CA-Santa Cruz

Geophysics

Cheng Zhu

Georgia Institute of Tech.

Bioengineering

A-4

Presidential Faculty Fellows by Name
1994
NAME

INSTITUTION

DISCIPLINE

Sunil Agrawal

Ohio University

Mechanical Engineering

Thomas Anderson

University of CA-Berkeley

Computer Operating Systems

Brian Bershad

University of Washington

Computer Science/Engineering

Christopher Bowman

University of CO-Boulder

Chemical Engineering

Collin Leslie Broholm

The Johns Hopkins University

Physics

Curt Burgess

University of CA-Riverside

Cognitive Psychology

C.J. Chang-Hasnain

Stanford University

Electrical and Communications
Systems

Gregory Chirikjian

Johns Hopkins University

Mechanical Engineering

James Clark

Duke University

Botany

Marcelo Gleiser

Dartmouth College

Physics

Andrew Granville

University of Georgia

Mathematics

Leslie Kaelbing

Brown University

Computer Science

Jon Kellar

SD School of Mines/Tech

Metallurgical Engineering

Bradley Lehman

Mississippi State University

Electrical Engineering

Jennifer Lewis

University of IL-Champaign

Materials Science

Yilu Liu

VPI

Electrical Engineering

Markus Meister

Harvard University

Neurobiology

Jun Ni

University of Michigan

Manufacturing Engineering

Chikaodinaka Nwankpa

Drexel University

Power Systems

Derrick Rollins

Iowa State University

Chemical Engineering/Statistics

David Schatz

Yale University

Immunobiology

Caro-Beth Stewart

SUNY-Albany

Molecular Evolution/Biochemistry

Lars Stole

University of Chicago

Economics

Lori Todd

University of NC-Chapel Hill

Environmental Sciences

Alan Willner

University of Southern CA

Electrical Engineering

Astar Winoto

University of CA-Berkeley

Molecular Biology

Peter Wipf

University of Pittsburgh

Chemistry

Charles Woodward

University of Wyoming

Physics/Astronomy

Xiao-Hai Yan

University of Delaware

Ocean Remote Sensing

John Zhang

New York University

Theoretical Chemistry

Presidential Faculty Fellows by Name
1995
NAME

INSTITUTION

Christina L. Bloebaum

SUNY-Buffalo

Margaret Carreiro
Noel T. Clemens
Maria R. Coleman
Xing-Wang Deng
Charalabos C. Doumanidis

Fordham University
University of Texas-Austin
University of Arkansas
Yale University
Tufts University
University of California-Santa
Barbara
University of Wisconsin-Milwaukee
University of California-Berkeley
MIT
University of California-Los
Angeles
University of Utah
University of Maryland-College
Park
University of Michigan-Ann Arbor
Medical College-Pennsylvania
SUNJ-Rutgers
Wayne State University
Harvard University
Texas A & M University
University of California-Irvine
University of California-San
Francisco
North Carolina State University
Drexel University
Darthmouth College
College of William & Mary
University of Washington-Seattle
Wesleyan University
University of Illinois-UrbanaChampaign
Arizona State University
University of Colorado-Boulder

Kathleen R. Foltz
Marija Gajdardziska-Josifovska
Kenneth Y. Goldberg
Jonathan H. Gruber
Janet G. Hering
Christopher R. Johnson
Peggy A. Johnson
George W. Kling
Cato T. Laurencin
Jing Li
Sheng Liu
Gareth H. McKinley
John W. Nielsen-Gammon
James S. Nowick
Erin K. O’Shea
Mehmet C. Ozturk
Athina P. Petropulu
Daniel N. Rockmore
Margaret S. Saha
David H. Salesin
John J. Salzer
Mats A. Selen
Jennie Si
Nancy B. Songer

A-6

DISCIPLINE
Computer-Integrated Design
Engineering
Ecology
Thermal Systems
Chemical Engineering
Molecular/Plant Ecology
Manufacturing Processes
Developmental Biology
Condensed Matter Physics
Computer Sciences/Robotics
Economics
Environmental Engineering
Computer Sciences
Civil Engineering
Ecosystem
Bioengineering
Material Sciences/Chemistry
Mechanical/Aerospace Engineering
Chemical Engineering
Meteorology
Chemistry
Biochemistry/Genetics
Electrical Engineering
Electrical Engineering
Mathematics
Development Neurobiology
Computer Science & Engineering
Astronomy
Experimental Particle Physics
Electrical Engineering
Research in Science Education

The National Science Foundation (NSF) funds research and education in most fields of science and
engineering. Grantees are wholly responsible for conducting their project activities and preparing the results
for publication. Thus, the Foundation does not assume responsibility for such findings or their
interpretation.
NSF welcomes proposals from all qualified scientists, engineers and educators. The Foundation strongly
encourages women, minorities, and persons with disabilities to compete fully in its programs. In accordance
with federal statutes, regulations, and NSF policies, no person on grounds of race, color, age, sex, national
origin, or disability shall be excluded from participation in, be denied the benefits of, or be subjected to
discrimination under any program or activity receiving financial assistance from NSF (unless otherwise
specified in the eligibility requirements for a particular program).
Facilitation Awards for Scientists and Engineers with Disabilities (FASED) provide funding for special
assistance or equipment to enable persons with disabilities (investigators and other staff, including student
research assistants) to work on NSF-supported projects. See the program announcement or contact the
program coordinator at (703) 292-6865.
The National Science Foundation has Telephonic Device for the Deaf (TDD) and Federal Relay Service
(FRS) capabilities that enable individuals with hearing impairments to communicate with the Foundation
regarding NSF programs, employment, or general information. TDD may be accessed at (703) 292-5090 or
through FRS on 1-800-877-8339.
The National Science Foundation is committed to making all of the information we publish easy to
understand. If you have a suggestion about how to improve the clarity of this document or other NSFpublished materials, please contact us at: plainlanguage@nsf.gov
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