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RESEARCH CORPORATION €
for SCIENCE ADVANCEMENT

A foundation dedicated to science since 1912.




]

RCSA ithe oldestfoundationsolely devoted to the advancement of

science and wasstablished in the United States in 1912. Its

operations are governed within the guidelines of a "private operating
foundation," which means that it may perform activities related to

science advancement in addition to funding others to carry on such

activities. The foundation is the fulfillment of the unique

philanthropic concept oFrederick Gardner @eell, scientist inventor

and philanthropist, who established Research Corporation with the

assistance of Charles Doolittle Walcott, Secretary of the Smithsonian
LyatdAiddziaz2zyd wSaSINOK / 2NLIR2NFGA2Yy Q3
proceeds fromDr. Cotff f Q4 Ay @SyiGAz2ys GKS St SO
for controlling air pollution. Later, proceeds from inventions

contributed by publiespirited scientists, Williams and Waterman's

synthesis of Vitamin B1; Brown and Hazen's discovery of the first

> antifungal antibiotic; and Charles Townes' invention of the laser and

SER e EIEIAOdUEINEE  maser, helped build the foundation's financial base. Today, Research
SECTINNTIERRSICRGIREUNAE | 2 N1.J2 NI O A 2 yQa 2 LISNI G A y3a F dZ)/IQé. I NB F
supported in U.S. academic institutio JreYRyatel-y-Xe s s 18l o 1Y proceeds.

Research Corporation for Sciensdvancementii K S C 2 dzjoinlal indm2 t6day, is an active,
handson foundation that stimulates advances in science. Its role is catalytic rather than controlling. Its
mission is one of partnership rather than ownership. Research Corporation readpysad new

situations and rapidly responds to new opportunities.
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o Science funding:
A Funding innovative research;
A Increasing U.S. leadership in amdmmitment to science;
A Demonstrating leadership in crucial areas of research inguespecially Scialog
related research topics;
A Advancing crosslisciplinary collaborations;
A Encouraging scientific initiates appropriate to their times

o Promoting earlycareer opportunities for scientists:
A Providing research funding early in thedareers;
A Investing in scientists, early in their careers, who can change the course of science,
science advancement, anehhancequality teaching;
A Strengthening the academic scientific workforce through developing faculty,
students and the research enviranent

o Strengthening U.S. institutions of higher education:
A Increasing facultystudent research opportunities
A Strengthening and highlighting the role of primarily undergraduate institutions in
developing scientists;
A Attracting top talent to thoseinstitutions: as teacher scholars, reseahers, and
aspiring scientists

o Building the scientific workforce

A Encouraging edy career scientists reflecting the diversity of the U Sopulation;

A Encouraging flexibility within STEM degree programs to refl2t'-century
scientific research

A Supporting highrisk research and multidisciplinary collaborations among schelar
teachers, as well as promoting the enlightened institutional policies necessary to
support those who boldly take these increasingly vital petto knowledge
production
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A CULTURE OF INQUIRND RISK

—

___Jes>

With the call for science literacy ringing loudly, a national goal should be to S
give every student, major and non major alike, an opportunity to experience 2 15« '5

science as it is practiced.

--1989RCSA Program Review

Research Corporation for Science Advancement (RCSA) invests iraesgtyscientists who we believaan improve the
quality of student learning and encourageident persistence in scientierough the integration of research and tesng.
¢ KS C2 dzCRireli ScBolardavar(CSAprogram is aimed squarely at promising early career faculty at research
universities who have developed exceptional teaching plansCihtérell College Science Awa@&CSA) seed research
programs of newly hired faculty at Primarily Undergraduate Institutions (PUIs) and facilitate the integrat@eafch into
the education of undergraduates.

Through these programs RCSA is makimgimportant statements:

e Undergraduate research is the most effective learning experience in science education; it is a powerful
advantage for the institutions in whidhoccurs, as well as the teachscholars who involve undergraduates in
their realworld projects;

e Faculty who are intellectually engaged in research are best prepared to translate the excitement and details of

science to students both in and out of thiassroom.

These points comprise a driving force for our philanthrgmd they are views that are gathering momentum across the U.S.

A concerted effort to promote undergraduate research began in 1978, when RCSA funding and personnel were instrumental

in sypporting a group of chemists from private liberal arts colleges in creating the naftmnalcil on Undergraduate
Researcl{CUR). The organization has since grown to include all disciplines and all types of instjt8t@0% individuals
and 492 colleges and universities, according to the CUR website.

In 1997 CUR officially adopted a definition of the process:

Undergraduate research is an inquiry or investigation conducted by an undergraduate that makes an intalectua
creative contribution to the discipline.

During a recent speech on the topic, Professor Thomas Wenzel, department of chemistry, Bates College, Lewiston, ME,
noted the CUR definition has two important features:

XhyS Aa GKIFG NI A& SdisNdérford aime@ aildreathy/rievi knawkdgk. THe wther is that the work,
if successful, is intended as a contribution to the discipline, meaning that it ought to be disseminated among the
NEt S@IFyid O2YYdzyAde GKNPBdAzaIK S publicafion af $h&\gork in¥a Sdelidwed K A a
scholarly journal. (Council on Undergraduate Research Transformative Research Summit, June 2009)
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believe the integration of research anddching is vital to maintain the

KAIKSad ljdzrfAde aOASYyOS AyailiNHzOGA2Yy Ay
They believe this for aumber of reasons, some of which were outlined by

RCSA President & CEO James M. Gémtileveb column he wrote several

years ago:

A CANARGZ AGQ&a |y SEOSLgloka studénts, @ LIdzZNB 1
/ not just the top end.
e ol 4 A {SO02yRzI (KSNBQa L}X Syite 2F SOARSYyOS
attract, retain and sustain individuals who traditionally have been under
represented in the sciences yet who are increasingly prevalent in our
colleges, then the kind of mentoring that goes on in quality undergraduate
research programs is fundamental because it giliese students a sense of place. It gives them an intimate one
on-one interaction with faculty who are seen more as colleagues struggling to solve problems, rather than as distant
authority figures impersonally transmitting abstract information.
Third, unetrgraduate research tends to illustrate for the student what his or her life in science would be like.
Fourth, somewhere in the process students begin to think and ask questions like scientists.

> >

On the second point, regarding undepresented students ithe sciencesRCSA Program Officer Kathleen Parson
LINEFSaa2N) 2F 0A20KSYAAGNER G al OFfSadsSNI/2t€tS3S Ayr{iGdd t I dz
sidzRSyGa 6K2Q@0S ySOHSNI KIR (KS 2L NIdzyAde 2F ARSyGAFeAy3d (K
O dzAKG FANB |yR F2dzyR GKIG 0SAy3a AyiuSttSOddzt Aa hgz GKIFG
afteri KS& Y2NB 2N fSaa 320G GKNRddZAK KAIK &a0K22f ardelleot@hsyid Ay |

in this country, but participating in undergraduate research often provides the wherewithal for students to recognize their

potential, because the opportunity is not presented as just a boring body of facts, but as something to which they can

O2y (G NA o6 dzii Sdé

RCSA Program Officer Silvia Roaothemist, added that undgraduate research is a positive experience for the
professorprincipalinvestigator, too.

GwSaSENOK NBFfte YI18a @e@2dz | o0SGGSNI GSI OKSNEé¢ w2y 02 &l ARD ¢
more to teach. And that generally makespeJt S KIF LILJASNE G2 o6S F+y FOGABS LI NI 2F | (

RCSAice President Jack Pladziew@zhemist, elaborated:

aLiQ&a KIFENR (2 adleée Syi(KdzSdy R®&REZ yRRAVORSKIIAK S RIF(I @2 dARRYW DI
SEOAGAY3I (GKAy3Ia ' d (GKS& KIFLIWSYX !'yR &2dzQNB y20( 3F2Ay3 (G2 1Y
FNRY (KS 02213 6KAOK Ad 6KII WDXKD WEERS SSROKGRBEVYIKESE R2ZQi

On the last two pointsRCSA Program Officer Richard Wieagphysicist, likened undergraduate research todpgrentice

42a0SYDP a¢KNBEAAK WHRENDWE RSA A4S aGdzRSyd oS3aAaya G2 3ASd + Gl a
A AR® &, 2dzQNE F LILINBYGAOSR 2y | ALISOAFAO LINRP2SOGT &2dz 4K2g ¢
reporting the results. You deepen tlapprenticeship as a graduate student with your work culminating in a Ph.D. thesis.

Then you move from apprentice to postdoctoral researahesughly the equivalent of journeyman. If you ply your trade a

little longer and broaden your expertise, atthal2 A y i & 2 dzZONB LINBLI NBR (2 06S Iy AYyRSLISYR
academic ranks. And you go on from there, hopefully, with the ability to lead your own research group as a master scientist

FYR GNIAY &2dzNJ 26y | LILINBYGAOSade

This approach to educationggen as an increasingly important edge in light of growing global competition. As reports on
the state of American science have made painfully clear in recent years, the nation cannot afford to provide future
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generations with secondate science and tectical educations, nor is it likely the national prosperity will long endure with a
less than superlative professoriate in these areas.

’

NE2Yy® 4! yR GKI

T Q

Li A& ONRGAOIfte AYLRNIFIYG G2 dzyRSNRGIFIYR YR 0SS sddaaizyl 4
§ G Ory 6S R2yS 0SaiG o0& LINIAOALIGAY3I Ay NBa:
SPSt2LIYSyida Ay GKS FASER INB Ay 2NRSNI G2 LI NOAOALN GSoé

¢KS FANRBG LRAYG 2y 5N DSy dAft SQ&aching i the fortn ofiurdlergraddate fege&chii NI y a f |

is vital¢ because it is the purest form of learniggs made clear by this statement from the 1989 RCSA program report:

a! 02y Ofdzarazy (2 06S RNIgégy FNRBY 2 @SN egradéate Indtifitiors® F2 dzy RI

that researchoriented colleges are among the strongest producers of scientists, and their students are exceptions

to the national trend of declining interest in the sciences. There are no set formulas for these highly successful
undergraduate research programs. Some faculties and departments are highly structured, while others are
individualistic. The results are similar: their programs foster a spirit of inquiry while building camaraderie among
FI OdA G yR aidzRSydaode

In other words two decades ago assessment was at the level of noticing that many of the excellent colleges were engaged in

undergraduate research; 40 years of experience told the Foundation there is a connection.

Also, there was an element of reverence &xademic tradition, as expressed in the following statement, again from the
RCSA 1989 report:

G¢KS ! d{d dzy RSNANJI Rdzl 6§S 02ttt 853848 GKIFG SYLKF&AT S NBaSHNL

dzy A@SNEAGASAaZé &l MR UdiversitiiNeth@riands. Hey ddteinéi/is based on e observation

that the symbiosis of research and teaching that occurs in those institutions is true to the concept of the university,

and that it is all too sadly missing in contemporary Europeawveusities.

It should be noted that nearly a decade ago, in 2001, RCSA waded into the assessment process in a significant way, leading a

combined effort by five philanthropic foundations (the Camille and Henry Dreyfus Foundation, the Robert A. Welch

Foundah 2y > (KS 2dad YSO] C2dzyRIGA2yZ FYR (GKS adwWed adz2NR2 0|
9EOSttSy0Ss¢ gl & GKS LINRPRAzOG 2F I R SafeSdieNck prayRmsaffpfirgaNlyi i 2

undergraduate institutionsOne of the major results of this broad effort was creating benchmarks by which colleges could
judge how well they match up against their sister institutions.

Since then the need for assessment has become more urgent in both philanthropy and academiahSo that today it is
simply no longer acceptable practice in the bast foundations to support programs, however intellectually and culturally
FLIISFEAYIZ gAGK2dzi ljdzZ yGAFALIO0ES SPGARSYOS (KIFIG GKS@QNB

,,,,,,

2 KAES w/ {! Q& AYRA QD bRdAcientfid pekryeliew, the iralleBettivebdds of tkehhfograms had not
been methodically scrutinized. That togispecifically, the role our programs are playing in contributing to academic
excellence and effectively supporting undergraduate reskand innovative learningwill have to wait for another
discussion, to be advanced by the participating program officers when their current assessment research is completed.

Strictly regarding undergraduate research, however, the growing consenstis iha highly effective method of teaching is
now viewed as a hypothesis that requires empirical validation.
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As part of the validation process, RCSA was one of several foundations contributing funds to a book project detailing
research in this areaA comprehensive manuscrifg®eal Science: The Role of Research in Undergraduate Science Education
by Elaine Seymour and her colleague&nneBarrie Hunter, Sandra Laursen, Ginger Melton and Heather -Flaityhe

Center to Advance Research and Teaglinthe Social Sciences, University of Colorado at Boulder, was circulated in rough
draft form in November 2008. In it the authors efficiently lay out the history and varieties of undergraduate research in the
United States; but central to their work afiadings based on a pair of studies involving a total of nearly 600 intengews

with students, research advisors, directors of undergraduate research programs, administrators andcstatficted over

half a decade. Most of their observations are baseddata from 360 interviews conducted at faculed undergraduate

research programs at four small colleges (Grinnell , Harvey Mudd, Hope and Wellesley); a second study, informed by more
than 200 interviews , focused on a structured summer undergraduaeareh program targeted to minorities in the

sciences.

Meanwhile, a second book, this one wholly funded by RCSA, was being written in 2008 by educational psychologist David

Lopatto, chair of the psychology department at Grinnell College and aresear8H-calldzS 2 F { Se@Y2dz2NR& Ay K¢
informing the Universg 2 ¥ / 2 f 2 NI R 2dat@ révad] algenerpllg fadlorablie pitrdre of the process of

undergraduate research, and both Lopatto and Seymetial., detail outcomes supportive of this methad instruction.

Toward the end of his book, which is scheduled for release in early 2010, Lopatto discusses why undergraduate research is
AYLRNIFYG G2 ! YSNAOF Q& Fdzi dzNBY

¢CKS @OFNR2dza F2FSNYYSyld O2YYAGGSSa X KiddBa YIRS GKS;
STEM workforce. Some sense of the future, however cloudy, helps guide planning. Gentile challenges his
audience to think about what the world will look like in 25 years. He sees tremendous changes in all aspects of
science, including research, téad y 3> Ay A0 NHzYSyda FyR FILOAtAGASad® 1S &8s
OSYGSNBR 2y A&dadzsSa (GKIFIG GNIyaOSyR RAAOALI Ayl NEB o02dzyRE
collaborative and costly. Sir John Maddox, former editor of the jouxaalire, predicts a future for science
RNAGSY o6& YFEGGSNE tAFSET YR d2dz2NJ 62NI RPE |'S gNAGSax
FIENI FNRBY 62NJ] SR 2dzidé Yl {dz FaaSNla (KFEG a0ASyOS Aa y2¢
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bioy2f SOdzft N 1S gNAGSaTX G¢KS KSeRIe& 2F NBRAOUGA2YAAY A&
A8y SNEBe& ¢ ¢KS 02 YLR axenreddihtérdistiplinary, Zollabgfdive BctenceINE®ad t S Y
DSyGAtS OKIFNIYOGSNRT Sa a aaeadsSvya aoOASyOSos

Lopatto speculates that undergraduate research is becoming a team sport that, increasingly, will be deemed central to the
future of academidased science:

Undergraduates will work in teams, probablym@ntored by several faculty or other experts who gatlas a

team to solve a problem. Students, taking advantage of their power to cross departments and divisions in

pursuit of their education, will act to connect faculty who otherwise might not collaborate. Faculty will find

they need more information aboudther disciplines, leading to conversations and tutorials among faculty

peers. The interdisciplinary nature of the scientific problems may cause the network of community members to

grow: the chemists and biologists working at the boundaries of theirglises may seek additional

collaboration from mathematicians and philosophers. Thus prob@e®y § SNBSS R NBa S NOK gAff ao

RAALI NIXrGS StSySyia (2 ONBIGS I aSyasS 2F sK2f SySaaopé ¢
Hewritesthd &y Ay (S NRA-GeOdrédfrdsgatci®B ¥ § SINB Rt &Y RSNENI RdzZE §S aOASyO0S O
GKS NRBtS 2F aiddzRSyida FNRBY | a2dz2NOS 2F AYSNIAF (G2 | RNAGAy3

Firstyear students could be introduced an interdisciplinary research problem. They may realize they need
additional knowledge of the issues involved with the problem, and so see a consistency between general
education and their own needs. Biology students, for example, may find the motivatitake relevant
courses in mathematics, physics, psychology,
and philosophy. The current lack of
enthusiasm with which most students
undertake general education may be lessened
by the congruence between this education an
their own interests. Student&ould become
intentional learners.

{ dzOK | OdzNNA Odzt dzyz [ 2 LI (G2
focus of faculty members from the teachimgrsusresearch

dichotomy to a more unified, fully functioning approach to
A0ASYOS SRAOIF GA2Yy déy ¢CKAE &
opinion, if American science is to advance significantly:

hyS RN} gol Ol 2F AYKSNRGAY3 (KS LINBGA2dza ISYSNIridAz2yQa
generation engages in safe learning and safe science. This legacy is probleatdgash two ways: first,

because it does not lead to the kind of risk taking, transformative science that experts call for; and second,

because it does not facilitate recruitment and retention of scientists who are not copies of the older

generation,i.e, it retards diversity.

2 KFGSOSN) GKS TFdzidzNBE 2F dzy RSNENI RdzF §S NBaSIENODK Y& 0S3 AdQa
today and in years past, that the message, by and large, has been incorporated into the culture atdeldotg. Dr. Ronco

observed that college and university administrators have come to see the existence of UR programs as an item they can
dGasStfté G2 LINPALISOGAGS aiddzRSyida |yR GKSANI LI NBy ésisomdof RX Ay |
GKAOKZI Ay GKS LI ads KI@S 06SSy ONBSRAYy3I INRdzyRa F2NJ O2 YLIX | A
research than in classrooms.
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But impediments persist.

20 SOSNE a0OKz22ft OFy R2 AlGXé 5NIP w?
time and you need the money. A lot of progress has been made,

odzi . 6SQNB y20i GKSNB &Sioé {KS I RR
O2yliAydzS G2 0SS &a1SLIWGAOLE 2F dzy RSN
laboratories.

SR
HN.

As noted in the 2007 National Academies ref®iding above the

Gathering Stormwe have an urgent need to make the United

States shine in an increasingly competitive global marketplace

when it comes to attracting and retaining future talented scientists.

Tothat end we know that the undergraduate years provide a

springboard and have a profound influence in the development of

2dzNJ aOASYGATFAO 62N F2NOSo 2SS | faz2 (y2¢ GKIG 6S ySSR (2 a&adz
NB & S F'WhE Kettar way to accomplish both of these aims than through enhancing the culture of inquiry adakiis

in research throughout the educational life of our scientists?

THE YEAR AT RCSA

2008, the 97 year of existence foResearch Corporation for Science Advancemeas a time of growth through
rededication , regrouping and the initial stirrings of transformation against the tumultuous background ofdainvorl
transition.

Of course the world is always in transition, and RCSA has adapted well over the previous century, at times leading change in
science funding and education, at other times being content simply to partner with others.

This year, dspite a sgere economic downturmvhich caused significaMB RdzOG A 2y Ay w/ ¥ 3 NRaO ISYaR 25SrB2/f
2f RSail F2dzyRIGA2Yy o02ftRf& Y2O0SR F2NBFINR 2y | ydzYoSNI 2F FTNRYI
A0ASYGATAO 62 N] T2 MWabRCEASdoesindEhastaMays doneis BkKe Iristks. Foundérederick

Gardner Cottrelsaid it first and best: "Bet on the youngsters. They are long shots, but many will pay off."

Cottrell bet on such young luminaries as Robert Goddard, the father of modern rocketry, and Ernest Lawrence, who earned a
Nobel Prize in physics for his development of the cyclotron and his contributions to our understanding of atomic energy.

Over the decdes RCSA has funded 38 young researchers who eventually won a Nobel Prize, including Thomas Cech, recent
president of the Howard Hughes Medical Institute.

¢KS C2dzyRIGA2Y O2yliAydzSa (2 SyKIyOS GKS / 2ciedtifitBHaliengésNl: RA G A 2y
| 26 SOSNE RdzZS Ay y2 avliftt YSIFadaNBE (2 GKS &adz00Saa 2F /2G0NBT
stakes have risen enormously in the Twefitgt Century, along with burgeoning global population and expaméimergy

demands. Thus, at RCSA today, we see science advancespatifically those aspects of this nexmrding task associated

with our longtime proprietary issues of science education, undergraduate research, early career scientistlisciplasay

research and encouraging new communities of knowled@s key to global prosperity.

*

Hiroshima and Nagasaki, two lethal exclamation marks at the end of the ghastly narrative of World War Il, made it brutally
clear to all: Science and technology rulations ignore this lesson at their peril. For more than half a century since then,
intellects like former RCSA board member Vannevar Bush, the first presidential salersme and NSF founding father
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worked tirelessly to ensure the United States emdyscientific and technological supremacy. The Cold War stakes were
simply too high to do otherwise.

Thanks to the efforts of Cottrell arBush and many others, theU®BdzA f & G KS Y2RSNY g2-fdarR@a Y2ald ¢
system of academibased scierific research programs. The growth in this area was breathtaking, as Dr. David Goodstein (a

Hnny 1Sey2aS &aLISF{ISNI G w/ {!'Qa /20G4NBtt {OK2tFNR / 2yFSNByO!
Goodstein noted:

The period 19561970 was a tra golden age for American science. Young Ph.D.s could choose among excellent
jobs, and anyone with a decent scientific idea could be sure of getting funds to pursue it. The impressive
successes of scientific projects during the Second World War had paveday for the federal government to
assume responsibility for the support of basic research. Moreover, much of the rest of the world was still
crippled by the afteieffects of the war. At the same time, the G.I. Bill of Rights sent a whole generatiotoback
college transforming the United States from a nation of elite higher education to a nation of mass higher
education. Before the war, about 8% of Americans went to college, a figure comparable to that in France or
England. By now more than half of athAricans receive some sort of pestcondary education. The American
academic enterprise grew explosively, especially in science and technology. The expanding academic world in
19501970 created posts for the exploding number of new science Ph.D.s, wesesarch led to the founding

of journals, to the acquisition of prizes and awards, and to increases in every other measure of the size and
quality of science.

The point Goodstein made so famously in that paper, however, is that the Golden Age of Ameiecae 8ame to an end
shortly after Neil Armstrong walked on the moon. Since then the ajitering success story has taken on a depressingly
leaden tone, which Goodstein nailed more than a decade and a half ago:

To make matters worse, the country is @sh 5 trillion dollars in debt, and scientific research is among the few
items of discretionary spending left in the national budget. There is much wringing of hands about impending
shortages of trained scientific talent to ensure the Nation's future catitigeness, especially since by now

other countries have been restored to economic and scientific vigor, but in fact, jobs are scarce for recent
graduates.

Actually, to add to the general gloom, things apparently have grown much worse since 1994.idhal rificit now stands
FG Fftyz2ad Pmu GNAEfA2Yy D | YR R RBinglaiovedhk Gaihsrindg $tordyNdilrpepperzOK | & G |
an apparently benumbed American public with such stinging facts as:

w | 0 2 dhird o2 YSStudents intendq to major in engineering switch
majors before graduating. (More S&P 500 CEOs obtained their undergraduate
degrees in engineering than in any other field.)

w ¢KS LINPLER2NIAZ2Y 2F o6l OKSt 2NNa RSAINBSa
was twice as high the ge before Sputnik, deemed a time of dangerous
educational neglect, as in 2004.

w LY Hnanam O00GKS Y2aid NBOSyl @ahéring F2NJ 6 KA (
Storm), U.S. industry spent more on tort litigation than on research.

w LYy HnnpZz 2 ydmpanigsaked dmung M tapl1§ corPorate
recipients of patents granted by the United States Patent and Trademark
Office.

w ¢KS Y2 ai-ed@igypariicie Sccefledatdrion Earth, for the first

time, now resides outside the United States.
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w C S RI®BING of res€adzh in the physical sciences, as a percentage of gross domestic product (GDP), was
45% less in fiscal year (FY) 2004 than in FY 1976. The amount invested annually. 8ygthekiment in

research in the physical sciences, mathematics, and engineering combined equals the annual increase in U.S.
healthcare costs incurred every six weeks.

wln South Korea, 38% of all undergraduates receive their degrees in natural sciencgneeeng. In France,
the figure is 47%, in China, 50%, and in Singapore, 67%. In the United States, the corresponding figure is 15%.

In other words, a dissolute or-firepared United States populace seems to be flailing about as a new wave of inteahation
scientific and technological competition builds across the world.

¢KSNB FINB YAGAIFIGAYy3I GASsao D22RaiGSAy y20SR aGKS D2f RSy I
AY 1 YSNR Ol Yy dzy A @bdNiErémains $rde wélay, linggh dritRRsByRess soeveryyeak 2 A 1 K2 dzii ' y & R 2 dz
Fa Ftf 68 t8FR GKS 2NIR Ay aO0OASYdAGah@ingiShingsy Ay3 +FyR NBaSH NI

Some 34% of doctoral degrees in natural sciences (including the physical, biokagitalpcean, and
atmospheric sciences) and 56% of engineering Ph.D.s in the United States are awarded tebforeign
students.

In the US science and technology workforce in 2000, 38% of Ph.D.s were-foweign

But the framers of the report see thislight of the apparent inadequacy of American students (never mind the problems
inherent in appledo-oranges comparisons), as well as the growing competition from nations like China and India, with their
huge populations working hard to improve previousigefully inadequate technical degree prograr@athering Storm

notes:

Estimates of the number of engineers, computer scientists, and inform#gicinology students who obtain 2,

3, or 4year degrees vary. One estimate is that in 2004, China graduatad 866,000 engineers, computer
scientists, and information technologists withyéar degrees, while the United States graduated about

140,000. China also graduated about 290,000 witle&r degrees in these same fields, while the US graduated
about 85,000with 2- or 3-year degrees. Over the past 3 years alone both China and India have doubled their
production of 3 and 4year degrees in these fields, while the United States production of engineers is stagnant
and the rate of production of computer scientisand information technologists doubled.

*
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Given the current, seemingly glum, state of affairs, RCSA, under the leadership of President & CEO James Gentile, has over
the past three years shifteits funding focus from large telescopes (LBT, LSST) and programs supporiazageard
scientists, whole departments and singlencipalinvestigators within those departments, to a greater emphasis on the

arguably more socially complex issues of scignée@ y OSYSy G Faa20AF GSR gAGK 5N
researchers.
/ SYGNrt G2 w/{! Qa YAaarzy G2RIF& IINB GKS F2tf26Ay13

I I I I T

Science funding:

Promoting early career opportunities for scientists:

Funding innovative research;

Increasing U.S. leadership in and commitment to science;
Demonstrating leadrship in crucial areas of research inquiry;
Advancing crosdisciplinary collaborations;

Encouraging scientific initiatives appropriate to their times

A

Strengthening U.S. institutions of higher education:

Investing in scientists early in their careers vdam change the course of science,
science advancement and quality teaching;

Strengthening the academic scientific workforce through developing faculty, studer|
and the research environment

A
A

Building the scientific workforce:

Increasindaculty-student research opportunities;

Strengthening and highlighting the role of primarily undergraduate institutions in
developing scientists

> >

Encouraging development of early career scientists who reflect the divefdite U.S.;
Encouraging flexibility within STEM degree programs to refleécamtury scientific
research;

Supporting highrisk research and multidisciplinary collaborations among scholar
teachers, as well as promoting the enlightened institutionalqie$ necessary to
support those who boldly take these increasingly vital paths to knowledge producti

13
RCSA 2008 Annual Report

/ 20 0NBf



w/ {! Qa YAaairzy |yR 32+fta Ay NBOSyi( &SINBR KIFI@®S 0SSyl aKI LISRX
community in his chosen field of researglyenetic toxicology, during the past four decades, as well as by the 12 years he

spent as dean of a researdhniented, primarily undergraduate institution, Hope College in Holland, MI. These experiences

plus his service on such policy groups as the NatiBeience Board Commission on Science Education, the National

wS&aSENDK /2dzyOAtQa [AFTS {OASyOS .2FNR YR bw/ Qa /2YYAGGHSS ;
a comprehensive vision of the role thie small, private foundation in adwaing American science.

He receives guidance from multiple sources, including:

A APresidential Advisory Pan@l2 YLJI2 SR 2F a2YS 27F rescarnkder®an@acadénticc RAy 3 & OK
administrators. The Advisory Panel meets on a yearly basis, and its members are also available to Dr. Gentile for
one-on-one consultations regarding the direction and issues facing the Foundation.

b~

The collective experience & { ! pfofiessional stafbf program officer/scientists: RCSA Vice President Jack
Pladziewicz, chemistry; Silvia Ronco, chemistry; Richard Wiener, physics; and Kathleen Parson, biochemistry.
Prior to pining RCSA all scientific staff members were tenured professors with active programs of teaching and
research in U.S. colleges and universities.

>

The professional staff works under the guidance of anEberBoard of Directorsabout half of whom are
working scholaeducators, and half leaders in the national business community.

The general consensus among these groups in 2088id notso-subtle ripplesfom Wall Street hinting that foundations

might be wise to make cuts or merge to achieve their gealentinued to be that it was essential the Foundation move

beyond its two traditional programs. New initiatives were seen as critical to the futureesfcggiand it was generally

FIANBSR G(GKS C2dzyRIGA2Yy &aK2dZ R 0SS a2dzi FNRYyGéE Ay (KAA LINROSA:
interest to those potential investors and partners seen as increasingly necessary to pursue complex, boursdary

science.

¢tKS SyR NBadzZ# G 2F w/{! Qa 02ttt SOGALBS 6A4R2Y | yR SELISNASYyOS
confident, wellinformed approach to science advancement in an era of uncertainty, and the internal flexibility to embrac
OKIy3aSed !'vY2y3a (G4KS &SINRa | 002YLX AaKYSydaay

Scialog

The ambitious Scialog effort, announced in the 2007 Annual Report, was the focus of much activity in 2008 as it continued to
move on it way to becoming a national model for ramping up big science that has the potential to catalyze transformative
basic research into translational research.

This multiyear grant program is designed to accelerate the work of TwérgyCentury science biynding individuals or
multi-disciplinary teams to pursue transformative research, in dialog with their fellow grantees, on crucial issues of scientific
inquiry. The initial Scialog is funding grants totaling $3.2 million.

In multiyear cycles, specifiesearch topics will be chosen and, within each topic, research proposals will be solicited,
selected and then funded. Each muj8ar initiative will promote scientific innovation in the face of a complex research
challenge that serves as a driver in canfeorary science. Successful grantees will be asked to address a few narrowly
focused key issues on a particular research topic and to communicate with one another in an annual closed conference to
share insights and build further collaborations.

O A & afb@ dBeffokt to build new communities of innovative researchers working in interdisciplinary teams. The program

a{
Aa RSRAOFGSR G2 GFrO1tAy3 O2YLX SE aO0ASYGATAO l[dSadrzysd dzy RS
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http://www.rescorp.org/about-rcsa/initiatives
http://www.rescorp.org/about-rcsa/people/
http://www.rescorp.org/about-rcsa/people/board-of-directors-history
http://www.rescorp.org/scialog/solar-energy-conversion

DSy i At Sotraging dialogafidintellectual risiking among grantees, we hope to inspire transformative science. Our
success will be measured, in part, by whether we attract additional funders, public or private, to carry that sciencedarward

The initial Scialogound will focus on funding and building research teams to undertake groundbreaking studies in the

O2y @SNREA2Y 2F adzyt A3KG RANBOGfeE AyiG2 dzaSrofS F2NMaar2F Sy SNI
9y SNHe& / 2y @piddas\beeyi dhbsertbkciuse reliable domestic sources of renewable energy are critically

important for U.S. security, global stability and an environmentally sustainable economy.

Scientists from colleges and universities in the United States wereleltgibpply, and details regarding the application
process are available on the RCSA webhite:{/www.rescorp.org). The Scialog process is guided by the previously
mentionedRCSA Presidential Advisory Paifidélke initial round of grants was to begin with a request for proposals related to
solar energy conversioqwith awards to be made by May 2010. A second round, focusing on another{ogmtto be
determined, although under the general problem area of global climate charigglanned for three years later.

The first threeyear Scialog round will be conducted in partnership with Science Foundation Arizona (SFAz), which will be
funding three projectdy Arizona researchers through its Solar Technology Institute for a total of $4 million. The Arizona
researchers and the RC8#ded researchers, who need not be from Arizona to qualify, will come together during the
annual Biosphere 2 meetings to disctissir solar energy research.

G¢KS {2fF NI ¢SOKy2t238 LyaidAadadziS 2F { OASy OStermdisiytRe GA2Y | NRAT ;

G§SOKy2t238 ONBI]10OKNRddZAKAE (G2 ONAYy3I R2g az2ftr NJ
Powell, cedirector of theSolar Technology Institute and a past president of the
hLIWGAOFE {20ASGe@ 27F | YSNAIEMBasidréskakch O 2 2y 3 SNJ

projects in solar energy supported by RCSA to ensure the future growth and viabi
of solar energyThe Scialog partnerghof SFAz and RCSA provides an important
venue for communication and collaboration between these two research
O2YYdzy AlGASEDE

RCSA staff furthered development of the program by providing organizational
support for a photovoltaics workshop in October in aorgtion with the Arizona
Research Institute for Solar Energy-RSE). The staff also pursued refinement of t
Scialog request for proposals (RFP).

Partners in Science

In 1988 RCSA startélde Partners in Science program with the objectives of helping improve the quality eéthgiol

science education and increasing the number of students who choose science careers. During the following 11 years, the
Partners program funded summeggeart opportunities for higkschool teachers to work on research projects in

collaboration with science faculty at universities and colleges across the country. In 1990 the M.J. Murdock Charitable Trust
joined RCSA in funding the program in the Pabifithwest, an activity that continues today. When RCSA chose to withdraw
from administering the program in 1999, the Murdock Trust continued it in itsstigee region.

In 2008 RCSA rejoined the Murdock Trust in this cooperative venture and announeeddthe providing Partners
opportunities for Arizona higlschool teachers. In 2008 RCSA began piloting the program with the University of Arizona with
the expectation that it would expand to all three Arizona state universities in 2009. Information dridena Partners

program is available on the RCSA website. The proposal submission deadline was December 1, 2008, and awards were
announced in March 2009. In the first year of operation, the Foundation made eight awards at $15,000 each.
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Existing Program

During 2008 RCSA staff broadened @udtrell College Science Awar@CSA) program, making it available to early career
A0ASYyOS TFI OdzA G gAGK NBaSIHKNIEKE »YRi&NBEd §a QAKIGNI RA A3 R f) & XA R
and astronomy, regardless of departmental affiliation. This new CCSA Single Principal Investigator program information went
online in February, with preliminary proposals due by March 2008.

ly FTRRAGAZ2YS | O2ttF02NrG0AGBS O02YLRYySyld 61 4& | REeSIRiBaryAy 1 SSLAY
collaboration. Dubbed th€CSA Muliinvedigator program(CCSAulti), this initial pilot program set a unique tone to

encourage and develop traditions of collaborative research within primarily undergraduate institutions. Again, qualifying

wording was included to cover related fields thatsignd I y G f & 2@3SNI I LJ g6AGK NBaSINOK Ay GKS
funded disciplines. It was generally hoped the CRIBA would become a hallmark of the Foundation and would set the

tone for other foundations to follow (or partner).

In both programs th proposed projects are judged on the basis of scientific originality, significance, feasibility, overlap with

the three core disciplines and the ability of the institutional environment to sustain the activity. The involvement of

undergraduate students ithe research is expected, and is an important factor in most awards. After review by Foundation

staff and outside referees, the composite proposal material is evaluated by an advisory committee of scientists drawn from

the academic community. Awards areade to the institution on behalf of the individual investigatpor multiple

investigators, inthe case of CCBAIti --F2f f 2 6 Ay 3 | LIINR DI f o0& w/ {! Q& .2FINR 2F 5AN2

This CSASinglelnvestigatomprogram updates were made available by early summeh wibposal submissions by August 1,
2008. The CC3Wulti-Investigatorprogram information was available by the end of 2008 with proposals to be submitted in
the spring of 2009.

In the Cottrell £holar Award CSA) program, departmental eligibility was widened beyond astronomy, chemistry and physics

to include biochemistry and biophysics. Additionally in 2008 attendance at the annual Cottrell Scholar conference was made
mandatory for two out ofthdi KNBS &St NA 2F GKS | g NRQA | OGAGS LISNA2R Ay |y
early career faculty with a common goal of improving teaching in research universities.

CSA awardees are chosen both for the quality of their scientific rdseaud their dedication to teaching. Originality,

feasibility, and the prospect for significant fundamental advances to science are the main criteria for judging the cgindidate
research, while contributions to education, especially at the undergradua&s, lagpirations for teaching, prior teaching
accomplishments, and the candidates' proposed strategies to achieve educational objectives are factors in assessing their
teaching plans. These awards, which in 2008 provided a grant of $100,000 to each ciplEhtg, represent the

Foundation's largest individual award for a combination of research and teaching.
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Other Developments

In addition, 2008 saw:

A The beginnings of a move to impose greater accountability on RCSA programs through more imrimediate
depth, rigorous assessmenthe program officers and vice president designed a rfayil assessment plan,
including electronic posaward surveys directed at past grantees, revised annual and terminal report forms
that more quantitatively assessed awardim@é 2y &G dzZRSyd F R@FyOSYSyid FyR GKS
evaluation of public databases of grants from other funding agencies and awards from national societies.
Before engaging in the research, they shared the survey questions and report form questtobs vibavid
Lopatto, chair of the psychology department at Grinnell College, and a noted educational psychologist.

A Creation of a revampeBCSA websitey R G KS RSo6dzi 2F (KS C2dzyRIFIiAz2yQa ySs
C2dzy RF A2y 61 a& OKIFYy3aISR FNRY da&wSatiéhlfoNSikncd ARdddenmeat.i A 2 y é G 2
A RCSA provided financial support for authors Sheila Tobias and Anne Baffert and theBdien&e Teaching as

I t NPFSaaA2YY 2 Ke&.(Guirently avdildhle freelogthie RCHSA welssitiz) R . S
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PROGRAM REVIEW

Over the past decade there has been a steady movement of the most competitive research projects from the center of
traditional disciplines to the complex problems at the intersections and across the boundaries of disciplines. In thle Cottre
College ScighS ! ¢ NR LINPINI YI 6KAOK A& FAYSR i LINPQGARAY3I aaSSR¢
undergraduate institutions, nearly 40% of recent applications have been directed at projects that fall at the intersection of
chemistry or physics with biolggand another 20% have been directed at developing new materials, processes at the nano

level or on surfaces. The advancement of instrumentation and analytical methods, as well as the rapidly advancing
understanding of genomics, proteomics, molecular dggl and materials has made it possible to address increasingly

complex problems from these areas from a molecular perspective. RCSA has responded to these trends in reshaping its
programs for the future.

Eligibility in the CCSA was expanded to includmbists, biochemists, geologists and computer scientists working on

problems at the interface with chemistry or physics and in 2008 we accepted our first applications in many years from faculty
beyond chemistry, physics and astronomy departments. Theqsapressure from beyond the three core disciplines has

been light in this first year, but we anticipate a steady increase in interest from across the sciences going forward.

Recognizing that many of the most compelling
problems require a team approacimé
collaboration, we have developed a new
multi-investigator CCSA program as a pilot
program. This new program, developed in
2008, will launch with the first awards in the
fall of 2009. A goal of this program is to erod
the artificial departmental bounaries

between the sciences by funding cress
disciplinary teams to work on complex
problems requiring expertise from two or
more disciplines. We hope these projects ca
play a catalytic role for forging collaborations,
partnerships and further cooperationboth

on teaching and researahamong science
faculty.

Likewise eligibility for our Cottrell Scholar program, aimed at early career teachetars at research universities, has been
broadened to include faculty in biochemistry and biophysics progréuaisare independent from the related chemistry and
physics programs.

Our newest program Scialog, which is designed to facilitate -ctissfplinary research, dialog and collaboration on a topic of
high national importance, will target solar energy conwvensi its first round of applications solicited in 2009. Moreover,

the program will focus on faculty who are within five years of having achieved tenure.&t@ollege or university. This

target audience is well positioned to take risk, establish weillaborations and move into new fields of research. At the

same time, they are at a career stage where a modest investment has high potential to advance their research program and
leverage them to much larger funding from federal agencies and industry.

Jack Pladziewicz

Vice President
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PROGRAM SUMMARY

One hundred andwenty-sixawards were made in
support of faculty research and researehhanced
science teaching in 2008.he total amount

F 6 NRSR dzy RSNJ 4 KS C2dzyRI i
was $,491,316

COTTRELL COLLEGEN&H AWARDS

The Cottrell College Science AwéBL SAsupporting faculty in the sciences at primarily undergraduate institutions, is the
F2dzy RIFGA2yQa 1 NBSad LINPINI YD ¢ KSNE -yéads a@ageHoy the proguiié A O G A 2y a
CCSArogram, which encourages the involvement of undergraduates in faculty research, funded 94 awards, 33% of

applications, for a total of&742,239 The average award w&88,982

COTTRELL SCHOLARRUEA

Cottrell Scholar AwardéCSAsupport excellence in both teaching and research in biochemistry, biophysics, chemistry,
physics and astronomy at Ph-@ranting institutions. Each award totals $100,000, to be used largely at the discretion of the
scholar. A record 176 applicat®mere received in 2008 and 11 awards (6.3%) were made totaling $1,100,000.

RESEARCH OPPORTUANARDS

Research Opportunity Awards support rudreer faculty at Ph.Byranting institutions in the US who seek to develop a new
area research. Out of Iandidates nominated by their department chairs two proposals (17%) were funded for a total of
$90,000. These are the last awards in this programch has now been discontinued.

OTHER AWARDS

In 2008,there were two Department Development Awards totgii996,730. Department Development awards are
focused on a significant advancement of the teacholar model for faculty and enhanced engagement of undergraduates
in research. These are the last two awards in this program. In addition, 17 discretovends totaling $615,489 were
made.
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AWARDS

COTTRELELOLLEGE SCIENGEARD

University of North Carolina
Wilmington

Paulo FAImeidg Chemistry &
Biochemsitry, Thermodynamics of
membrane domains in mixtures
containing cholestere$40,200

McNeese State University

Kiran BoggavarapChemistry,
Computational Design of Novel Geld
Aluminum Alloy Catalysts for Oxidation
Reactions$44,000

Universityof Texas at El Paso

Cristian E. Bote2hysics, Highressure
neutron spectroscopy studies of the
superprotonic phases of CsH2PO4 and
RbH2PO438,167

University of Wisconsin Stevens Point
Nathan Patrick Bowlind>epartment of
Chemistry, Generation and Studies of
Pyrazinyleneethynylenes: Controlling

Fairfield University
Jessica M. DaviBepartment of
Chemistry,Targeting the TNF

alpha/TNFR55 Interaction with a Small

Molecule TNFR55 Mimetie$44,359

University of Richmond
Kelling DonaldDepartment of

Chemistry, Preferences Across Phases:

Structural Preferences in Metal
Dihydride and Metal Dihalide
Monomers, Ofjomers, and Extended
Solids$40,680

Miami University

Khalid Fatthi EidDepartment of Physics,

Spin Injection and Giant

Magnetoresistance in GaMnAs/Normal

Metal Lateral SpiValves$44,748

University of North Carolina at
Charlotte
Markus EtzkornChemistry, Molecular

Oligomer Geometry via Transition Metal Tweezers with Fluoroarene Pincers:

Coordination$31,392

University of Central Arkansas

Lance C. BridgeBepartment of
Chemistry, Effect of Retinoids on
Lymphocye Metalloprotease Mediated
Shedding$33,250

Macalester College

John Michael CanngiPhysics &
Astronomy, Exploring the Interstellar
Media of Optically Compact Dwarf
Galaxiesb33,146

Duquesne University

Scott M. CohenPhysics, Local
Distinguishability ad Indistinguishability
of Quantum State$31,978

Hamilton College
Natalia V. ConnollyDepartment of

Tools for the Study of Dark Energy
$28,683

Syntheses, Structures and Ha3test
Interaction$42,276

Youngstown State University

John Joseph Feldmejdrhysics and
Astronomy, Searching for intigroup
starlight using deep imaging: How and
when do stars leave galaxie$39,184

Centenary College of Louisiana
Mary Robert Nahm GarretChemistry,
Synthesis of Enantioenriched Beta
Ketoesters via a Keter@laisen
Condensatior41,271

SUNY College at Fredonia
Blake GillespieDepartment of
Chemisty, California State University,

SUNY College at Fredonia

Matthew Gronquist Chemistry
Department, Ecological Chemistry of the
Pine Spittle Bu$27,376

Furman University

Timothy W. HanksChemistry,
Computational and Thermodynamic
Investigation of Multiply Halogen
Bonded System$39,948

Amherst College
David E. Hansei©€hemistry, Organic
Nanotubes of Defined Lengi$29,684

Brock University

Thad Alan HarrourDepartment of
Physics, Structure determination of
lipopolysaccharides from Pseudomonas
aeruginosa$29,000

University of Wisconsin, Eau Claire
Scott C. HartselChemistry, NMR and
LC/TOF Characterization of Metal
Binding and Supramolecular Structure of
Methanobactin, a Novel High Affinity
Chalkophore$34,500

Georgia Southern University
James Lloyd HigdoRhysics, Ablltra-
Deep Nealinfrared Emissioibine
Survey for High Redshift Galaxies
$39,000

Miami University

PeiChun Ho Physics, California State
University, Fresno: The Effect of
Neodymimum Substitution on the
Properties of PrOs4Sbh45,000

East Carolina Univsity
Shouquan HuoDepartment of

Channel Islands: The stability and foldingChemistry, Investigation on Luminescent

of CusF, a new model system for

Tetradentate Cyclometalated Platinum

examining the effects of ligand binding (lI) Complexes: Synthesis, Photophysics,
Physics, Developing New Computationalon protein conformational dynamics.

$36,184
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Collegeof Wooster

Donald T. Jacob®hysics, Cylindrical
Micelles FronBlock Copolymers: Self
Assembly As An Indirect Model For
Biological Syster$44,951

College of Wooster

Joseph L. Johnspbepartment of
Chemistry, University of Minnesota,
Duluth: Elucidation of the Structure and
Function of Four Mammalian BACE1
Isoforms Implications for BACE1
Directed Alzheimer's Disease
Therapeutics$35,078

Kennesaw State University

Martina Kaledin Chemistry and
Biochemistry, Computational studies of
structure and dynamics of hydrated
ions$27,674

Saint Louis University

Istvan ZalarKiss Department of
Chemistry, Complex temporal and
spatial behavior of interacting chemical
systems: multelectrode arrays and
micro-fluidic flow cells$43,499

Texas A&M University at Commerce
Nenad M. KosticChemistry,
Heterogeneous Catalysis by Rdilm
and Platinum Complexes Tethered to
Mesoporous Silic&44,000

Pomona College

Alfred S. KwokDepartment of Physics &
Astronomy, Raman Imaging of Lipid
Domains$45,000

Colorado College
Kristine LangDepartment of Physics,
Scanning Tunnelingicroscopy of

Eastern Cdége
Jeffrey Alan LawtgrChemistry,
Expression and Functional

Lebanon Valley College
Anderson L. MarshiChemistry,
Elementary Photoreactions for the

Characterization of Enzymes Associated Synthesis of Amino Acids on a Model

with Pathogenicity in Erwinia amylovora,

the Fire Blight Pathoge$30,738

Wabash College

Paul R. LePla€hemistry, Bifunctional
Organocatalytic salts: Rew Approach
for Asymmetric Conjugate Additions
$45,000

Saint Louis University

Michael A. LewiChemistry, Effects of
Substitution on Arené\rene
Interactions$45,000

University of Northern Colorado

Robin MacalusoChemistry, Earth
Science and Physi@&ingle Crystal
Growth and Characterization of
PrAu2SiGex: Materials on the Verge
of Spin Glass and Magnetic Order
$44,648

Elizabethtown College

James Arthur MacKapepartment of
Chemistry and Biochemistry,
Enantioselective Nucleophilic Catalysis
for the Synthesis of Bethactams and
Other Nitrogen Containing Heterocycles
from Isocyanate$44,178

Massachusetts College of Liberal Arts
Emily O. MaherPhysics, Measurements
of Low Energy Neutrinblucleon Cross
Sections using the NuMI beam and the
MINERvMetector$33,286

Wilfrid Laurier University
Kenneth E. MalyDepartment of

Interstellar Surfaceé44,820

Millersville University

Jeremiah K.N. Mbindy®epartment of
Chemistry, Self Assembly Routes to
Multifunctional Biocompatible
Nanoparticles$35,910

Boise State University

Owen M. McDougalChemistry &
Biochemistry, Th®esign, Synthesis, and
Biological Testing of Novel and Selective
Antagonists of Neuronal Nicotinic
Acetylcholine Receptoi$45,000

University of Wisconsin, La Crosse
Heather S. Morte]lDept. of Chemistry,
Metal Binding Studies on Designed
Siderophores king A Solid Phase
SynthesisCompatible Hydroxamate
Amino Acid$33,754

Towson University

Clare Ngima MuhoraChemistry,
Phosphanyl(organyl)boranes: Synthesis,
Characterization and Applications as
Novel Ligands and @atalysts in Metal
catalyzed Oligomezations$43,003

Truman State University

Eric V. PattersgrDepartment of
Chemistry, AtorrCentered Density
Matrix Propagation Studies on the
Solvolysis of Phosphonothiolates
$37,720

Central Michigan University
Juan PeraltaDepartment of Physics,

Atomic Scale Disorder in Tunnel JunctiorChemistry, Synthesis of New Nonplanar Calculaion of Magnetic Parameters

Materials$43,915

Seattle University

Douglas E. Lat¢cibepartment of
Chemistry, Exploring the persistence of
estrogenic pollutants: The role of
photochemical degradation
mechanisms$43,218

Polycyclic Aromatic Hydrocarboens
$27,000

Benedictine University

Timothy W. Marin Department of
Chemistry, Ultraviolet Absorption of the
Lowest-Lying Electronic State in High
Temperature and Supercritical Water
$32,318
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from Noncollinear Spin Density
Functional Theor$33,684

Colorado College

Rongson Pongde®epartment of
Chemistry & Biochemistry, Transition
Metal Mediated Synthesis of-&ryl
Glycals and-DeoxyBetaCGAryl
Glycosides$39,220



Yeshiva University
Emil Vasile ProdarDepartment of

Miami University
Paul UrayamaDepartment of Physics,

Physics, Molecular Electronics ResearchPressure effects on the free/protein

Program at Stern Collegi!5,000

California Lutheran University
Janet ScheeDepartment of Physics,
Numerical Simulations of Turbulent
Thermal Convection: Ingégations of
the LargeScale Circulation and its
Reorientations$43,684

Pittsburg State University

Bipin Kumar Shalbepartment of
Chemistry, Charge Transporting
Dendrimeric Fluorescent Materials for
Organic LighEmitting Diodes (OLEDBS)
$44,954

University of Texas at Tyler

Tanya ShtoykdDepartment of
Chemistry, Application of silver
nanoparticles and silver fractiike
structures in microcavities to surface
enhanced fluorescence biosensing.
$37,664

California State University, Long Beach
Katarzyna Slowinsk®epartment of

bound NADH ratio probed using
endogenous cellular fluorescence
$38,948

WellesleyCollege

Didem Vardar UluChemistry, Defining
the Minimum Requirements for Folding
and Stability of Lin12/Notch Repeats

West Chester Universitpf
Pennsylvania

Kevin Bruce Aptowi¢Department of
Physics, Structural and Dynamic
Response o& Colloidal Glass to Local
Forcing $43,934

SUNY College, Potsdam

Fadi BovAbdallah Department of
Chemistry, Relationships Between Iron
and Hydrogen Peroxide, Free Radical

Using Biophysical Chemistry and HumanFormation, and Oxidative Damage in

Notchl LNRB as a Model System
$44,684

Grinnell College

Sujeev Wickramasekarhysics,
Relativisic Dynamics of Quasistable
States: The Bakamjiafhomas
Construction$31,184

California State University, Chico
Jinsong Zhandepartment of
Chemistry, Synthesis of 1,4
benzodioxanebased natural products
using a hetereDielsAlder reaction
$41,718

University of Nebraska, Omaha

Chemistry and Biochemistry, Diffusion ofHaizhen Zhongdepartment of
TEMPG@modified helical peptides in a
collagen matrix: understanding triple
helix self assembi$38,984

Austin College

Andra Petrean TroncallPhysics,
Investigation of VorteRinning
Anisotropy in the High Temperature
Superconductor YBa2Cu3@Q&lta-
$44,880

Chemistry, Incorporating QPLD Derived
Partial Charges in DNAgand and DNA
Protein Binding Simulatior$31,806

University of Southern Maine

Julie E. ZiffeDepartment of Physics,
Spectroscopy of th¥eritas Family:
Toward a Compositional Understanding
$28,760

Saint Louis University
Brent M. ZnoskpChemistry,
Thermodynamic, Energetic, and

Recombinant Human and Bacterial
Ferritins $36,925

Hendrix College

Andres A. Cardepartment of
Chemistry, Reactive Oxygen Species and
CYP2EDependent Oxidation of
Mitochondrial DNA in Liver Cells
$44,869

CUNY, York College

Emmanuel J. ChanBepartment of
Chemistry, Investigating the Gas Phase
Chemistry of Phosphorylated Peptide
lons Using Mass Spectromet$y4,712

Pace University, New York

Zhaohua DaiDepartment of Chemistry
and Physical Sciences, Engineering
Selective and Sensitive Chiroptical
Fluorescent Sensors for Hg(#%3,106

Bowdoin College

Danielle H. DuheDepartment of
Chemistry & Biochemistry, Hijacking the
Pseudaminic Acid Biosynthetic Pathway
to Eliminate Helicobacter pylori
Infection $45,000

Vassar College
Teresa A. GarretDepartment of

Structural Characterization of Short RNAChemistry, Biosynthesis of N

Oligomers Containing Inosir#4,998

Mount Holyoke College

Katherine E. Aidal®epartment of
Physics, Investigation and Control of
Magnetic Nanorings using a Scanning
Probe Microscope$45,000
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acylphosphatidylethanolamine in
Escherichia col$43,998

Fairfield University

Amanda S. Harpdreatherman
Department of Chemistry,
Electrochemical and Spectroscopic
Characterization of Proteins Organized
Within Superstructures and
Encapsulated Withikerogels $44,754



Swarthmore College
Alison E. HollidgyDepartment of

University of San Diego
Kimberly Irene MatulgfDepartment of

Chemistry & Biochemistry, The Effect of Chemistry and Biochemistry, Bacterial

Chiral Modifier Properties and
Temperature on Chiral Separations
Using lon Mobility Spectrometry
$30,000

California State University, Fullerto
Paula Kristine Hudsgmepartment of
Chemistry and Biochemistry, An
Integrated Approach to Measuring the
Hygroscopic Properties of Biomass
Burning Particles$39,960

Trinity University

Laura Marie HunsickeéiVang
Department of Chemistry, Copper
Chaperoms from Thermus
thermophilus: Structural and Functional
Studies of TtSe®37,052

Reed College

Lucas lllingDepartment of Physics,
Synchronization of Dela@oupled
Optoelectronic System$44,848

Hope College

Jeffrey B. Johnsomepartment of
Chemistry CarbonrCarbon Single Bond
Activation for the Carboacylation of
Alkenes $45,000

Trinity College

Maria J. KrisghDepartment of
Chemistry, Investigations of Unique
Photochemistry at the Liquitfapor
Interface $44,541

Haverford College

Casey H. Londergabepartment of
Chemistry, Vibrational Spectroscopy of
Cysteine Side Chains to Probe Site
Specific Structural Distribution and
Dynamics of Protein$43,219

James Madison University
Victoria L. MarianiChemistry and
Biochemistry, Understanding-N
AcylethanolamineHydrolyzing Acid
Amidase $44,722

ChlorideTransport Proteins: Bridging
the StructureFunction Gap$44,951

Western WashingtorUniversity

Gregory W. O'NeiDepartment of
Chemistry, Enantioselective
Intramolecular Carbonyl Hydrosilations:
Applications in Total Synthes$d4,651

Franklin and Marshall College
Katherine E. PlasBepartment of
Chemistry, Synthesis and
Photoelectrotiemical Characterization
of EarthAbundant Semiconductors for
Solar Energy Conversidg45,000

Western Washington University
Elizabeth A. Raymon®epartment of

California State Polytechnic University,
Pomona

ShantanuSharma Department of
Chemistry,
Computational/Spectroscopic
Determination of Residu&pecific
Binding Interactions Between the
Antiviral Peptide Retrocyclin and a Viral
Protein- $39,584

California State Polytechnic University,
Pomona

Alexander Raymon8mal| Department
of Physics, Beating the Diffraction Limit
in Photochemistry and
Photolithography: A Feasibility Study
With Computer Simulation$28,213

California State University, Long Beach
Eric Joseph Soribepartment of
Chemistry & Biochemistry gHilibrium

Chemistry, Second Harmonic GeneratiorAssessment and Refinement of

Studies of Nitrogen Oxides at Water
Surfaces$44,886

Yeshiva University
Lea F. Santp®epartment of Physics,

Molecular Models for Biomolecular
Simulation of Lipid Membranes via
Distributed Computing Approaches
$38,242

Transport Properties and Control in Low Macalester College

Dimensional Quantum MarBody
Systems$30,000

Pomona College

Matthew H. SazinskyChemistry,
Creation of an In Vivo Reporter System
to Detect Hydroxylation i@mistry and
Probe Diiron Center Tuning inRe
Engineered Protein$43,218

University of Montana

Michael L. SchneidePhysics and
Astronomy, Measurement of the
Influence of SpirDrbit Coupling on the
Ultrafast Magnetic Response in
Ferromagnetic Metak$44,808

California State University, Long Beach
Michael P. Schrampepartment of
Chemistry and Biochemistry,

Kathryn Elizabeth SplaBepartment of
Chemistry, Characterization of the
Interaction of Copper With Inhibitor of
Apoptosis Protein ZinBinding Domains
$44,988

Monmouth College

Bradley E. Sturgegbepartment of
Chemistry, ESR Investigation of the
Peroxidase Activity of Modéd
Cytochrome €$43,119

Calvin College

Chad TatkpDepartment of Chemistry
and Biochemistry, Identifying the Role of
Aromatic Networks in Amyloid

Protofibril Formation and Ani
Alzheimer's Therapeutic Actied2,225

BereaCollege

Preparation and Screening of a Modular Martin Veillette Depatment of Physics,

alphaHelix Peptidomimetic Library
$42,083
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Strongly Correlated Fermionic Atoms in
Rapidly Rotating Trap$29,476



Santa Clara University

Christopher Phillip WebeDepartment
of Physics, Ferromagnetic Exchange in
GatxMnxAs: Microscopic, Time
Resolved $idy by TransienGrating
Spectroscopy$44,570

Swarthmore College

Liliya Antonivna Yatsunykhemistry
and Biochemistry, Synthesis and G
quadruplex DNA Binding of Novel beta
substituted Cationic Porphyrins:
Applications to Cancéfreatment
$41,380
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