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Foreword

The National Science Foundation awarded the state of North Dakota its most recent Research
Infrastructure Improvement (RII) award — North Dakota: Research Infrastructure and
Partnerships for Discovery — in September 2008. It provides $15 million over five years (2008-
2013] to strengthen the State’s capacity in two areas: SUNRISE: SUstainable eNergy Research
Infrastructure and Supporting Education, and FlexEM: Flexible Electronics and Materials.

The award is a cooperative agreement (EP5-0814442), and as such, requires that ND EPSCoR
submit to the NSF a strategic plan that will guide the conduct, management and evaluation of
the project over the five year award period. This document sets forth the States’ preliminary
plan for implementing the award,

The plan was precipitated by a strategic planning retreat held in Fargo, ND on January 29, 2009
(See Appendix B for Agenda and Participant List). Co-facilitated by Dr. Cari Batt, Liberty Hyde
Distinguished Professor, Cornell University and Dr. Thomas Taylor, Roy A. Roberts
Distinguished Professor, University of Kansas, the meeting was attended by more than 25
individuals, including NSF officials, university administrators, faculty and researchers, and ND
EPSCoR staff.

The focal leaders of the programmatic elements—Transformative Research, Competitive
Enhancements, Cyberinfrastructure, Broadening Participation, and Private Sector Partnerships
— completed a planning template prior to the meeting. These templates were used to stimulate
discussion. Likewise, these templates were also used by our external evaluator, Dr. Rose Shaw,
as the basis for the project evaluation plan/logic model.

We are indebted to the NSF for this EPSCoR award and for the proactive engagement of the
agency in its implementation, ND EPSCoR represents a partnership between the NSF and State
of North Dakota to enhance and strengthen the competitiveness of the state's scientists and
engineers to garner competitive federal mainstream research and education program awards,

ND EPSCoR is guided by a State Advisory Committee composed of members with diverse
backgrounds fram both the public and private sectors and from all regions of the state. Partner
institutions include the North Dakota State University, the University of North Dakota, and the
state’'s five tribal colleges. -
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Bringing together the people, teols and ideas to lay the
foundation for a durable, competitive and cutting edge
research infrastructure.

Executive Summary

The research themes and strategy for the Morth Dakota
EPSCoR RII program are the result of an 18-month
planning process undertaken by NI EPSCoR and the
universities in the North Dakota University System
[NDUS), Our key research infrastructure elements,
developed and informed by the State S&T vision, consist
of a multifaceted program that includes:

two major research initiatives, one in renewahble energy
{SUMRISE), the other in flexible electronics and
materials {FlexEM};

a series of programs to improve our ahility to hire and
retain outstanding chairs and faculty by supplementing
start-up and retention packages;

programs to increase faculty competitiveness via
workshops on grant writing and project management,
campetitions for grants using an external merit review
process, travel awards to international and national
canferences, and visits to agency Program Directors;

funds for collaberative projects that establish
relationships with other universities including those in
other countries;

a plan to enhance the cyberinfrastructure at the
research universities and other colleges in the NDUS
system;

a comprehensive set of programs designed to broaden
participation of North Dakotans, particularly MNative
Americans, in STEM activities and careers; and

pragrams that will continue to generate strong
partnerships with the private sector,




From 1986 to present, North Dakota invested
$Z29.7M in EPSCoR; the ¢ n has been
over 5246.10 in merit-based research awards.

From 20071 to 2005, total academic research
expenditures have increased 77.4%, ranking
ND fourth in the nation in percentage change

From 1986 to 2005, NI's share of NSF research
fitnds has increased by 1609, ranking ND
secand in the nation in percentage change.

North Daketa ranks 7th in the nation for
University R&D /81,000 of Gross State Product,
ND EPSCoR has facilitated the recruitment of
over 140 new faculty researchers to the state.

Atotal of 22 EPSEoR-suppnorted researchers
have received prestigious NSF CAREER
awards.
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ND EPSCoR will achieve its vision by growing

a competitive science and engineering base,
sustaining a strong research and education
infrastructure, and supporting excellence in:

The education, development and support
of a broadly diverse and inclusive STEM
worklorce wherein all people are
inspired to reach their highest potential,
Discovering and advancing critical
scientific understandings that result in
national recognition in the scientific
community.

Cultivating a diverse cilizenry
knowledgeable in science, proficient in
the use of technology and engaged in the
entreprencurial opportunities thata
strong science base offers,
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The five key programmatic elements
designed o accomplish our mission —
described in the NI EPSColk RII Flan EPS
0814442 — are shown here and more
fully elaborated in this strategic plan.

The elements are structured and managed
as vertically integrated activities with
several paints of contact between each
plement.

Implementation of the program will add to
our strengths as well as address barriers
Lo compelitiveness, [See Strategic Goals.)
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ND EPSCoR's strategic plan is guided by its Statewide EPSCoR Advisory Commillee, The Commitiee
consists oft 1) the Governor {or representative); 2) the Chancellor of the State Board of Higher
Education; 3) four members of the current legislature; 4] the Vice Presidents for Research from
North Dakota State University {NDSU) and University of Narth Dakata (UNDY; 5) two leading
members of the regional business community; 6] the Tribal Colleges Liaison; 7} two leading
members of the national academic research community, #) two graduate students in STEM areas,
one each UND, and NDSL; and, 9] one Project Co-Director fraom each campus. The two Vice
Presidents lor Research — Drs. Philip Boudjouk, NDSU, and Barry Milavetz, UND — serve as Co-
Chairs of this committee.

ND EPSCoR Organizational Chart
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r—
External Research
Advisory Commilies

ND EPSCoR State
P, Boudjouk, Co-Chair
NI EFSCoR Steering torth Dakota State University Co-Project Directors

Cotrnittes | I X 1

External Evaluation zmdd.' B. hMilavetz, Co-Chair D. Givers | | M. Hoffman
Assessmenl Lniversity of Morth Dakota NLSU UND

Research Infrastructure Improvement Program

e—

Broadening Participation
Profgrums
s
Ozt ard Piversite Cocodinata

Cyberinfrastructon: |
|

Tribwal Calleges Logises

SUNRISE
FlexlE - 10, Sable, Lead

RII Programs
A, Heflinga, Lend

Competitive Enhaneements

Privide Beotor Parinerships




Morth Dakota EPSCoR Strategic Plan-2009

Management

The Statewide Advisory Committee formalizes its relationship to the NI} EPSCoR management team
by facilitating the incorporation of the State S&T vision inte NI EPSCoR operations. Its major roles
are to ensure NI EPSCoR's fidelity to State initiatives in 5&T and human resource development and
Lo continue to be a catalyst tor integrating relevant academic research into State S&T plans and
priorities. Strong state government support has been key to ND EPSCoR’s success leading to
steadily growing budgets to [und its infrastructure programs and activities. ND EPSCoR has also
benelited greatly from the advice of business community representatives on the Committee in tech
Lransfer matters and training students for industry,

As prescribed by the ND EFSCoR by-laws, day-to-day management is carried out by the ND EPSCoR
Steering Committee, comprised of the Yice President for Research at NDSU {Boudjouk) and UND
(Milavetz); two Co-Project Directors (Givers, NDSU and Hoffman, UND); an Qutreach and Diversity
Coordinator (Davis); and campus research leaders (Hoffman - SUNRISE, and Schulz - FlexEM).




The five key elements — Transformative
Research, Competitive Enhancements,
Cyberinfrastructure, Broadening
Participation, and Private Sector
Partnerships — are the foundation upon
which the strategic goals are established.

Implementation of the RIT will add to ND's strengths,
principally by addressing the challenges our researchers
face as they strive to become more competitive. EPSCoR
participants will develop a new, more competitive
platform for research composed of state-of-the-art
equipment and additional intellectual capital in the form
of new faculty, post docs and graduate students. The
result will be collaborative scientists and engineers who
will be able to compete more effectively for research
grants leading to major centers or satellites to existing
centers. Our plan to upprade our cyberinfrastructure will
impact our S&T efforts across the research community.
We will remove barriers of limited conmectivity, low
computing power, marginal data visualization
capabilities, and the absence of know-how and resources
to be engaged in relevant virtual organizations. Existing
programs will be leveraged and new initiatives launched
to bring more females and underrepresented sroups,
MNative Americans in particular, into the STEM pipeline.
Finally, the formation of partnerships is an essential
enabling mechanism for our researchers and innovators,
and as such, an important companent of the NI} EPSCoR
RIL

o
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Enhance research infrastructure
thraugh strategic investments in
research areas critical to NI¥s

economic future,

Provide competitive
enhancements to increase faculty
capacity and competitiveness.

Expand cyber-cnabled
communication, discovery and
innovalion,

Diversify and strengthen our
research and education
enterprise through targeted
programs to broaden the STEM
pipeline.

Form university-private sector
partnerships to help translate
new knowledge into
opportunities for the residents of
Narth Dakota.
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Key Elements of Strategic Plan

NI} EPSCoR's strategic plan containg specific strategies and presents a detailed plan to: 1) pramote
synergistic research activities between UND and NDSU; (2] evaluate the impact of seed funding; and
(3] facilitate a mutually heneficial, long-term partnership with NI¥s five tribal colleges.

=  Synergistic Research Activities: As described throughoul this plan, the SUNRISE and
FlexsEM programs are inlegrated across the state’s two major research institutions {NDSU and
UNDY, Representation of both institutions is apparent in the more than 25 and 20 facolty who
are part of SUNRISE and FlexEM, respectively. Due to the nature of the infrastructure needed
to support these programs, the center of activities lies within NDSU and UND for FlexEM and
SUNRISE respectively. Working from these origins, the programs have continued to build
linkages between the two campuses and we plan to increase current partnerships with the
five tribal colleges. Moving forward we will continually integrate the various ND institutions
supported in part by an investment in the cyberinfrastructure that links us, Equally
impartant, our commitment to broadening the participation in our research and education
activities will further netwoerl our institutiens, Looking toward the future, we will invest in
research opportunities that leverage the collective expertise of the faculty at UND, NDSU and
the five tribal colleges.

s Seed Funding: ND EPSCoR will held competitions for single investizalor seed prants Lo Pls
whao are early career for them to obtain the preliminary results important Lo successful grant
applications. Seed funds will also be available to estahlished Pls planning to make a
significant change in the direction of their research. Typical grants will he $20K a yvear for two
vears with second-year funding contingent upon submission of a propesal to NSF, The
program will be rigorous, using N5F guidelines and will include external review by a
minimurm of three referees. Through seed Tunding we will explore new research
upportunities and where appropriate direct resources to target future directions of the ND
EPSCoR program beyond the current portfolio of energy and flexible electronics,

« Tribal Colleges Integration: For nearly a decade, NIV's bwo research universities—MND5U and
UND —have successfully collaborated with the state's five tribal colleges (Turtle Mountain
Comrmunity College; Fort Berthold Community College; Cankdeska Cikana Community College;
United Tribes Technical College; and Sitting Bull College) on the NATURE initiative. NATURE
is designed to build the pathway fram K-12, to the tribal colleges, to baccalaureate
institutions, and eventually to graduate schools for American Indians in the pursuit of careers
in STEM. Through this NI EPSColk award, we will seize an opportunity to further selidify our
partnership and collaboration by: 1) creating a strong alliance between North Dakota EPSCoR
management and the North Dakata tribal colleges; [2] implementing research and education
capacity building at the NI tribal colleges lor high school and college students (3) providing
professiomal development for STEM teachers and Tribal College faculty by engaging them in
activities al three levels of STEM education; and (4) collecting nationally-relevant data to
advance STEM student initiatives. Dr. Carol Davis, an enrolled member of the Turtle
Mountain Band of Chippewa, who directs the NI NATURE program, has been appointed ND
ERSCaR Trikal Colleges Liaison. She serves on the State Committee and works closely with the
NI EPSCoR co-Project Directors.  As the focus of ND EPSCoR's diversity plan centers on
increasing the number of Native American students in STEM, we are committed to growing,
and sustaining our partnership with the state’s Tribal Colleges.

10
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Transformative Research

Research being developed by our EPSCoR program seels not just to generate knowledge but to
generate knowledge that will be transformative in terms of leveraging existing resources and
creating new opportunities for economic development in our State. We have a highly educated
workforce, which leverages our capabilities of moving from our traditional agrarian base to high
tech industries and capitalizes on the growing opportunities in the green and the ‘postsilicon’
ECOTIDIMIES.

The two RII areas targeted are of critical economic importance to North Dakota: renewahble energy
and flexible electronic materials. These are two efforts are represented by the following programs:

+  SUslainable eMergy Research Infrastructure and Supporting Education (SUNRISE] will
elucidate fundamental aspects of
heterogencous catalysis, especially at
the nannscale, that are relevant to
developing alternative transportation
fuels and chemical feedstocks.

+  Flexible Electronic Materials [FlexEM)
will endeavor to discover new
materials and deposition processes for
the development of printed routes to
eleclronic materials,

While distinct in focus and plans, the SUNRISE
and FlexEM programs are integrated across
the state’s two major research institutions
[WDSU and UND). Representation of both institutions is apparent in the maore than 25 and 20
faculty who are part of SUNRISE and FlexEM, respectively. The nature of these two distinct
pragrams is refllected in their relative center of operations on the two campuses; however, the ND
EP5CaR provides considerable infrastructure and facilitates active and productive communication
between the SITNRISE and FlexIEM leadership and the participating Gcully, stafl and students, Both
SUNRISE and FlexEM are evolving in structure and lunction — both moving toward having a
grealer impacl in the private sector as the fundamental body of knowledge in sustainable energy
and flexible electronics reaches a critical mass. Each program will be the driver for economic
opportunities in the private sector, The inputs, outputs and annual outcomes of SUNRISE and
FlexEM are described in the Appendix 1-A and 2Z-A, respectively,

11
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SUNRISE: Transformative Research

The ND SUNRISE program will elucidate fundamental aspects of heterogeneous catalysis, especially
at the nanoscale, that are relevant to developing alternative transportation fuels and chemical
feedstocks. [See Appendix 1-A )

SUNRISE breakthroughs in the previous RII have Thrust Areas \
matured to funding by mission-directed agencies SUMRISE conceives and execules

and industrial partners, and it is expected thal RD&C activities in three sustainable
research performed in this RIDwill move SUNRISE energy foous areas:

to the level of a sustainable center in basic and *  Renewable Fuels, Chemicals and

applicd research, The scientific basis for the Polymers
development of heterngeneous catalysts for crop

oils will form the foundation for proposal *  Sustainable Coal Utilization

submissions fram SUMNRISE Lo such programs as the s Harvesting Energy from Diffuse
NSF Chemical Bonding Centers (CBC) competitions Sources

and to the Integrative Graduate Education and

Research Traineeship (IGERT) program during this Anticipated Dutcomes
grant period. We anticipate the following outcomes

during the first three years;

Because of successes in the previous RII, attention » Increased intellectual capacity

will naow be Tocused primarily on crop ils, although through at least two new faculty
opportunities for advancing the understanding of [chemistry and chemical )
nanoscale heterogeneous catalysts that may prove engineering)
more useful for coal or fuel cells will also be e Enhanced research infrastruclure as
explored. Heterogeneous catalysts, particularly on result of new capital equipment
nanocscale supports, will be studied to gain purchases and laculty hires
knowledge aboul the electronic structure, surface o Increased support for larae scale
maorphology and defects, effects of doping and program development
functionalization, redox properties, and finite sjze & Ketivesfortein fvesortical apsasor
(e.g, nanodimensionality] effects, research: (1] Novel catalysts for
hydrocarbon generation; (2] Novel
Catalysts that show potential for the synthesis of catalytic eracking of crop oils: [3)
preferred organic compounds that can be exploited Nanoratalysts for fuel cells; (4)
to produce fuels, chemicals, and polymer Cyclopalladation catalysts; and (5)
manameric feedstocks will be of particular interest. \Eat“l‘fﬁ“ reaction mechantsms /

Emphasis will be placed on studies of transition
metal (e, Co, Pd, Pt) catalysts, which preliminary studies by SUNRISE researchers and others have
shown to be very promising. SUNRISE researchers have a diverse spectrum of talents and
experience necessary — from feedstock origing (plant science) through thearetical feomputational
and experimental chemistry [organic, analytical, physical chemistry), Lo applied science and
engineering (chemical, combustion, and process engineering) — to make substantial advances in
our knowledge and expertise in these research areas. SUNRISE studies are organized into five
broad, multidisciplinary projects. The majority of studies will be experimental, although
complementary computational electronic structure studies of the catalysts and catalyzed reactions
will be undertaken. The overarching goals of the studies are to develop understanding and
methodology for the de nove design of new heterogeneous cutalysts,

12
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FlexEM: Transformative Research

The developmenl of new materials and processes for electronic devices has been driven by the
integrated circuit [1C) industry since the dawn of the computer era. After several decades of
“Moore’s Law"-type innovation, future miniaturization may be stymied by materials (i.e., pin-hale
free dielectric materials as thin as a few atomic layers) and processing (Le, lithography) limitations.

Thrust Areas
FlexEM conceives and executes
RDEC activities in three thrust
areas:

e Barriers for Flexible
Electronics

*  Conjugated Organic Polymers

e Materials from Liguid Silanes

Anticipated Outcomes
We anticipate the following
cutcomes during the first
three years:
s Adding at least two new faculty

s Enhanced research capacity
especially in the area of
processing novel polymeric
raterials

» Defining our unigue skill set that
will set us apart from the
competition

o Research efforts in the following
areas: (1) Characterization and
modeling of barriers for flexible
electronics; {2) Novel
dithienopyrrole materials and
resulting films (3) Movel liquid
silane materials and processing.

R P

By comparison, the nascent field of flexible electranics
is not driven by the smallest possible circuit
dimension, bul instead by cost and form factor,
Mominal circuit features as large as 10 pm will enable
flexible electrenic technologies such as REID, e-paper,
phetoveltaics, and health monitoring devices.

The goal of FlexEM is to discover new materials and
deposition processes that will revolutionize the field
of flexible electronics. (See Appendix 2-A)

The FlexEM team is not a continuation of the
previously supported SPIN program, hut is a rational
derivative spawned from the successes of that group.
The transition of effort from SPIN to FlexEM is logical
given a common thread: the development of printed
routes to electronic materials, Over the next 3-5 years
we anticipate a concerted effort to better define our
capabilities and unique attributes that make us
competitive in the field of flexible electronics.

[n this effort we will distinguish ourselves and chart a
course to sustainability in the field. Qur competitive
advantage lies in four core capabilities:
[1] Combinatorial materials research laboratory;
[2] Synthesis of new polymers;
(3] 5i6 synthon and safe handling of liquid silanes;
and
{41 Multi-scale modeling based design of
nanocomposite coatings.

Looking forward, we anticipate supporting at least two
new faculty hires to help build our intellectual capital
in the area of Mexible electronics. We will also make
decisions as the viability of some areas including
efforts in conjugated organic polymers, Overall we will
look to better refine program elements and seek

international collaborations in areas that will strengthen our capabilities.

13
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Competitive Enhancements

The ability of our EPSCoR faculty to compete on a national and international level is in part a
tunction of the array of talent that we can attract and retain in the State. Resources allocated to our
faculty help to make them more competitive.

Competitive enhancements are embedded in our Thrust Areas
vertically integrated Rl strategy to: Major "competitive enhancement”

; sl ; . : thrust areas include:
= improve our ability to hire and retain outstanding

chairs and faculty by supplementing start-up and = MNew Faculty Start-Ups
retention packages through cur New Facully o
Start-Up program.

Collaborative Research

Suppart

s support collaborative research programs through
seed investments that bring together faculty in

o Graduate Research

Assistantships
interdisciplinary elforts and that resull in P
competitiveness for large-scale national awards. = Seed Grants
e provide facully with additional graduate students
through graduate Student Research Assistantships Anticipated Qutcomes
{GSRA) and Doctoral Dissertation Assistantships We anticipate the following
(DDA) programs. outcomes:
We anticipate over the initial three vears to provide # 45 new faculty supported in
45 start-up packages (75 over the five years) and to the first three years with
provide 45 G5RA and DDAs to promising faculty in awards averaging $90K

our EPSCeR program. These investments are critical
Lo building our competitive status in the nation and
around the world, New faculty hires over the past five
years supported by the EPSCoR program has resulted

= Alotal of 75 new faculty added
to the ND campuses over a five
year perind

in more than 75 scientists and engineers being added »  Training for 45 graduate
torour ranks. These investments will have an impact students in STEM
— our goal s to increase competitive funding for the \ /

FlexEM and SUNRISE programs to $10M each.

Beginning in 2010, ND EPSCoR will hosta 5&T colloguium in the State Capitel ta highlight the
importance of STEM activities to the North Dakota waorklorce and econemy. Finally we will support
the ereation or renovation of 200,000 sq feet of net assignable research space in North Dalkota,

ND's investment in its EPSCoR program has provided an 8.2:1 return on investment from 1986-2 006.

14
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Cyberinfrastructure

The distance between our EPSCoR institutions represents a physical
challenge to integrating our various activities, Opportunities however
exist by investing in the cyberinfrastructure that will revolutionize the
way we communicate and collaborate. NIVs plan is coincident with
NSF's Cyberinfrastructure Vision for 21st Century Discovery: “to
provide cyberinfrastructure that is iuman centered, world class,
suppartive of broadened participation in science and engineering,
sustainable, and stable but extensible.” Cyber enabled discovery is
dependent upon physical and infrastructure and fostering
interdisciplinary research eollaborations,

Our state strategy is to conlinue to improve and Key Strategies \
upgrade desktop connectivity and provide training The RITwill enhance
workshops for faculty, students and staff in the use of eyberinfrastructure by:
cyberinfrastructure. Specifically this will entail: * Increasing broadband access
e [nstalling CAVE visualization to
* Purchasing and installing (2008-2010) desk top Allow faster, more accurate data
mterpretation

state-of-the-art broadband (10 gbps) network
(world-wide] capahility,
+ Providing staff (two full time managers and four

e Hiring staff for computer center
suppaort, provide training
*  Co-sponsoring statewide K-20

graduate research assistants for high tribal college cyber
performance computing centers) to embed Cl in infrastructure evenls
our research community,

+ Co-sponsoring statewide Cl events [K-20 plus Anticipated Outcomes
tribal colleges) locusing on how to access We anticipate the following cyher-
strategic CI Facilities, i.e., those located on the related sutcomes:

TeraGrid, and its scientific applications. * Anew 3D CAVE system

¢ [nstallation of almost 1000 new
Gh connections

¢ Twoannoal workshops

= Support for at least one new Cl

ND EP5SCoR cash commitment will stafl and support
activities Lo embed Cl in our research community, CI
user suppartin the form of full time CI Project

? anager each year.
Managers (one at NDSU, one at UND) and four fANAZEr eACh year /
sraduate assistants (two at each university) wha will

provide suppaort for high performance computing,

e.g. assist users to develop programs and/or scripts necessary to deploy applications; help
scientists to use installed scientific applications and to troubleshoot problems ; keep up to date with
advances in scientific computing and parallel computing; oversee Cl workforce development and
training programs, help implement virtual organizations, provide pertinent web design and
maintenance, organize Cl users groups and supervise graduate assistants in research areas.

The ND horne costs (for the CI plan) will be about $2M over the five vears of the grant. This plan is
in line with the State’s CI plan that incorporates not only campus upgrades in computing power and
staffing, but completes the connectivity to the Northern Tier Network, In North Dakota, as true
elsewhere, the number of quality jobs in 1T far exceeds the number of qualified applicants. Also we
will compete for additional eyberinfrastructure resources such as those available through NSF and
NSF EPSCoR, Details of the cyberinfrastructure are presented in the Appendix.
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Broadening Participation

ND EPSCoR is fortunate to have opportunities The ND Collaboration
within our own communilies to broaden the —

i % g & Turlle Maunbain Comrmunity
participation of women and underrepresented ol 4B Cellege. Boicoar: }
groups in STEM activities. Our broadening ;

Foad : = WM mFor Bamad Community o Carkdesia Grand
participation is based upon strong and Cilloce i Tasns e Forks

. . H o e 1 v Communily
mutually respectful relationships that exist ot tL ke
between NDSU, UND and the tribal colleges, i Haoe), Fort Tatln]
Scattered across the State are the five trihal  United Tibins Tachviciab Collsg, Sismaick Tl 5 9.2
colleges — Turtle Mountain Community
College; Fort Berthold Community College; % A e ———

Cankdeska Cikana Community College; United
Tribes Technical College; and Sitting Bull College. These institutions, along with NDSU and UND
cover a wide swath of the State and serve a very diverse community.

Collectively, our demographics include 94.6% Caucasian, 4.1% American Indian, and 1.3% all
others (Us Census 2000). We will invest in STEM education across the State, and, to broaden
participation, we will focus on women and Native Americans. ND EPSCoR works collaboratively
with two programs, Nurturing American Tribal Undergraduate Research and Education (NATURE)
and Women In Science and Engineering (WISE] that serve the particular needs of Native Americans
and women, respectively. These two programs, while diverse in the audiences that they impact,
have a common goal of engaging individuals and promoting their interest in STEM activities. (See
Appendix for projected inputs, outputs and annual outcomes.)

Anticipated Outcomes
We anticipate the following
e ne outcomes during the first
Women in Science and three years:
Engineering: WISE will pr
supplemental funding to wamen’
faculty, both new hires and

® [ncrease in the number
of NATURE participants

current, for upgraded lab oy 30%

equipment, additional graduate e Increasein the number
students and postdoctoral of NATURE students
researﬁhers We expect ta enrolled in

support 20 women faculty by baccalaureate degree
providing them with the programs fraom 10 to 15
resources and enhancing their G b

ability to better compete ona S R farve

MNATURE students with

t
national and in ernational level, o MS or PLD

T}HS'InvEstm,ent will he in ﬂre
; ; o

®  Supportup to 20
women facuitz.f. both new hires women faculty
and current, for upgraded lab

equipment.
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Private Sector Partnerships

The scientific discoveries of the ND EPSCoR program have the potential to impact the intellectual
foundations of sustainable energy and flexible electronics and be a driver for economic
development. To accomplish these goals, partnerships with the private sector are critical, Special
emphasis is placed on university - private sector partnerships through the following programs:

s Product Design Center (PDC). Seed funding for
bridging the gap between a discovery arising from / \
basic research and a technical innovation with a Key Strategies
commercial market. The RII will be used to:

=  DBring in needed experts to
advise researchers on how
to enhance commercial
potential

* lmplement the
recommendations of the

» Students in Tech Transfer and Research
[STTAR) and Faculty In Technology Transfer
[FITT). Support students and faculty to work with
regional industries thal provide two-thirds of the
cost of company projects.

s The Plus Experience (TPE). TPE, a private experts

sector-driven program in the pilot stages, is e Support costs of pratecting

designed to fill "training gaps” identified by our intellectual property and

regional industrial partners. While satisfied with the early stage marketing

education supplied by our institutions, several e Provide training as needed

partners have identified training gaps, which it filled,

would add value to our graduales. These gaps are Anticipated Outcomes

costly for companies, especially small ones, Lo cover. We anticipate the following
outcomes during the first three

The private sector is committed to supporting TPE with
funding, curricula, and instructional staff. Knowing that
this program improves North Dakota's ability to attract

years:
¢ Support the creation of at

companies, the ND Legislature added $150K to the NI least rULf_r new start-up
EPSCoR budget to begin TPE. Sample curricula for TPE companies in the emerging

are programming in M5 Sharepoint, MATLAB, and areas of energy and flexible

Rational Rose for Software Engineering, The budget is electronics

S450K (5150K a year for 3 yvears) fram the NI cash s Increase the number of
commitment, _ patent applications fram
The private sector partnerships are investments of \ a0 to 75

EPSCoR resources that are meant to promote a much

greater return in the private sector beyond just the discovery of new knowledge. The State of North
Dakota has seen dramatic increases in the growth of small entrepreneurial firms around our
academic institulions. An example is Alien Technology which provides UHF Radio Frequency
ldentification [RFID) products and services Lo customers in retail, consumer goods, manufacturing,
defense, ransportation and logistics, pharmaceuticals and other industries. Their RFID
manufacturing facility is located adjacent to the NDSU campus. The outcome of our scientific
discoveries and investment in programs such as PDC and STTAR includes high paying jobs lor our
praduates and a continuing improvement in the quality of life in our communities. Over the next
three years we propose to invest over $270,000 in these programs. We anticipate significant
outcomes cach year and these are detailed in the Appendix.

“Agridata, Inc, has grown to four full-time and 15 part-time employees over the past year. The students we've
employed through the STTAR program are a contributing factor to our success, and many are still employed at
ourcompany. We thank you for the opportunity o be part of the program.”

David A, Hagert, President, Agridata, Inc. Grand Forks, ND
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Conclusion
[E=Tn e e e

As noted, ND's RID will bring together the pecple, tools, and ideas to lay the foundation for a durahble,
campetitive and cutting edge research infrastructure. The primary ohjective i to build the infrastructure to
suppart natienally-competitive rescarch in renewable energy and fexible elecironics and materfoly — two
areas of critical importance to North Dakota, New knowledge generated by this worl will lead to greater
understanding of issues at the core of problems in energy and microelectronics. Building on the successes of
the SUNRISE and SPIN thrusts in the current [Z2005-2008) R1L, and leveraging prior investments made by NSF
and DOE, this RI1 will advance KD EPSCoR goals by strengthening academic rescarch overall and making the
state nationatly competitive in several key areas. By fostering innovation in renewable energy, i.e, continuing
SUNRISE, and flexible electronics and materials with a new program, FlexEM, ND EPSCoR will further
stimulate North Daketa’s economy. With major investments in eyberinfrastructure, integrating research and
education, and implementing a comprehensive human resource development plan, MDY EPSCol wil|
contribute to diversifying the science and technology workforce,

Forming partnerships, an essential enabling mechanism for our researchers and innovators, is an important
component of the NI EPSCoR RIL Gur major research themes, SUMRISE and FlexEM, will be benchmarked on
their partnership forming activities in addition to more conventional measures of productivity.
Collaberations, fostered by Largeled seed grants, will encourage individual Principal Investizators to form
productive linkages to celleagues at other universilies, Special emphasis is placed on university-private
sector partnerships in the form of 1) seed funding for bridging the gap between a discovery arising from basic
research and a technical innovation with a commercial market; and, 2] support for students and Faculty to
waork with regicnal industries, who provide bwo-thirds ol the cost, on company projects.

As noted, the major underrepresented groups in North Dakota are Native Americans and women, Nurturing
American Tribal Undergraduate Research and Education [WATURE) is a multifaceted program that greatly
increases the involvement of our five Trihal Colleges in STEM education and research. The ND EPSCoeRR
program also administers Women In Science and Engineering (WISE) to provide supplemental funding Lo
wamen faculty for lab upgrades and additional research staff MO EPSCoR also appropriates funding for
Women in Science, Mathematics, Engineering and Technology (WISMET] a networking group that provides
mentoring for women undergraduate/graduate students and women faculty,

The State has demonstrated strong and steadily increasing support of the ND EPSCoR 5&T Plans over the last
25 vears in the form ol'a line item in the State’s Higher Education budget reaching the current level of

$2.83M vr. The Governor, the Chancellor of Higher Education, and four members of the State Logislature
serve, with others, on the ND EPSCoR State Advisory Committee. Their engagement with ND EPSColl over the
wears bas led Lo the level of support this prnéram has enjoyed. The involvement on the research university
campus continues in the proposed program with commitments to four new tenure traclk faculty slots for the
FlexEM and SUMRISE initiatives. At least 50 new faculty will be hived in the broader STEM areas at UND and
NS,

Our comprehensive management plan (inclusive of plans to sustain this work), evaluation and assessment,
and a communications plan will ensure efficient stewardship, value, and accountability to our stakeholders.
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Advancing
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Hxperimental Program to Stimulate Competitive Research

North Dakota State University University of North Dakota

David R. Givers Dr. Mark R. Hoffmann

ND EPSCoR Co-Project Director Assistant Vice President for Research
1735 NDSU Research Park Drive-Suite 142 ND EPSCoR Co-Project Director
NDSU Dept 4200, PO Box 6050 Twarmley Hall Rm 415

Fargo, ND 58108-6050 264 Centennial Drive Stop 7093

Tel: 701.231.7516 Grand Forks, ND 58202-7093

Fax: 701.231.7947 Tel: 701.777.2492
david.givers@ndsu.edu Fax: 701.777.4960

markhoffmann@mailund.nedak.edu
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Appendix 1-A. SUNRISE

Outcome 1: Expand Hesearch Capahilities through New Faculty Positions

Compaonent Baselin Annual Benchmarks
e (8-09 09-10  10-11 11-12
2007-
08
NE:..‘..’ Chem Eng Faculty hired 0 1 1 1 1 1
Facully
Mew Chem Faculty Faculty hired ] 0 1 1 1 I
Secd grant proposals | # of small proposals
from new faculty submitted - all 0 1 2 2 1 2
agencies
Career grant #of NSF career grant g
; 0 0 2 A I* 1
proposals proposals submitted
Federal grant #of Federal grant
proposals proposals 1] 1 3 5 5] 7
submitted™
Peer-review #of pecr-roview
publications from publications n n n 1 2 3
new research submitted
Student training #nf f;lr'ad, ul.-"g po::l..“.-do{: 0 5 6 i 10
trainees supported

"

iTnol suceessiul in prior vears
excludes NSF career proposals; includes all as ™M, co-PL or major parsicipant

=

Outcome 2: Facilitate SUNRISE Sustainahility Activities

Gomponent Metric Baseline Annual Benchimarks
2007-  08-09 09-100  10-11 11-12
na
Major research # of =51 million
proposals proposals submitted = :
by SUNRISE 1 g 3 7 : g
researchers
Nighly collaborative it of SUMRISE
proposals p]‘nt_ms_:als wiith 3 or 17 15 T 18 o 1)
more faculty
| participants .
Total research # of proposals
proposals submitted by
SUNRISE researchers & 65 &5 65 70 70
rilatedd to
Sustainable energy
Active srants valued # of SUNRISE projects
ab =31 millicn funded at over sl 1 z z 2 2 2
| million
Total research funding | Value of newly fundecd
SUNRISE research 9 ot f 6 6 ]
projects [Smillion)
Intellectual Property | # of invention
disclosure and 1 2 p 3 3 &
patent applications
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Component Metric dasalin Annual Benchmarks

0&-09 o9-10  10-11 11-12

generated
Commercialization # of proposals with
[ commergial partners
Commercialization # of projects funded by
commercial partners |
Commercialization # of cconomic
development
activities resulting in
transfer of
technology to
commercial sector
# SUMRISE's long-term sustainability target is £6 M per year in new funding

Outcome 3: Facilitate Collahorative Resear l::h hel.wu‘:n UND and NDSU
Component Metric iaseling Annual Benchmarks

(0E-08 09=1.0 10-11 11-12

Research proposals # of proposals
submitted including

bath UMD and NDET . 5 £ 4 g *
rescarchers

Active grants # ol SUNRISE projects |
with participants 1 7 5 9 3 3

from both UND and
NDSIT |

Tams
C ||it|p-1|'u-|'|t Metrie iaseline Annual Benchima

(9=110 10-11 11-12 12-13

Underpraduate # of students
summer Research participating 9 11 11 11 a 8
Progeam | .

Power ON! Summer # of weels ol summer |
Ca.mp:: l.u St.if."f‘mm camps held for 4h-gt 0 1 o 5 4 5
Interestin 5TEM graders
fields : —

“Chomistry vs, Duast” # ol students attending
workshops for High warkshops 25* 50 50 50 a0 50

School students

Mative American ol NA students
Freshman participating 5 5 5 7 7 7
Experience

California bridge # of undergraduate
program - students from Cal
undergraduates Poly Pomona and 3 5 5 i 7 7

San Jose Stale
| participating in UND
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Component

Mekric

associated rescarch
activities

Baseline

(15-09

Morth Dakota EPSCoR Strategic Plan-2009

Annual Benchmarks

(1910

10-11

11-12

Califernia bridae
program - praduate

# of students from Cal
Poly Pomoena and

South Africa

studies San Jose State 0 ] 1 2 2 3
enrolling at UND for
araduate studies
South African # of South African
Exchange Program students studying in 0 1 1 2 2 2
Morth Dakota
South African i of Morth Dakota
Exchange Program students studving in i i 1 1 2 p

*2006-07 data, workshop was not held in 2007 -0

Research Related Outcomes [these oulcomes are associated only with the specilic SUNRISE

researchers receiving funding to support their worlk under the NSF EPSColl RI1: Mark Hoffmann,

Mike Mann, Irina Smoliakova, Darrin Muggli, Julia Zhaao, and Alena Kubatewva).

Component

Increased proposal
submissions

# of proposals
including energy-
related
heterogeneous
calalysis in work
scope

(8-09

Outcome 5: Increased Capabilities for Energy-Related Heterogeneous Catalysis

Annual Benchmarks

2-10

10-11

11-12

et

Active grants

ol SUNRISE projects
including energy-
related
heterogensous
catalysis in work-
scope

Publications

# of peer-reviewed
publications encray-
refated
he [erogeneons
catalysis

[

w1

&

24




Component

Develop Nanocatalysts
for FT reactions

Synthesize highly
uniferm, nano-sized
PdfSi0E catalysts

HE-04

09-100

HNorth Dakota EPSCoR Strategic Plan-2009

Annual Benchmarks
Pi-11 5

12-13

Catalyst characterization
camplete

CH: FT reactions with
new catalvst complete

Assessment ol technology
carnplete

Companeant

Develop nanaosized
HESM-5 catalysts to
reduce [ouling
problems

Outcome 7: Novel Novel Catalyvtic Cracking of Crop Qils

MMetric

Synthesize nano-sized
[F5M-5 catalysts

0#-09

09-10

Annual Benchmarks
10-11 B

Bu.]l_dh.gh thra ughput
redctar Sysiem

Catalyst characterization

complete 5 — -
Analytical procedures ¥
complete

Catalysts testing in hjgﬂ.
thirpuphput reactor

camplete |
Assessment of technolopy
complets [

Companent

evelop nanocatalyst
Lo improve the
efficiency af Pt-
hagsed catalysts

Outcome 8: Nanocatalysts for Direct Methanol Fuel Cells

1line
MI7-

hetric

Synthesize of Pr-doped
silica nanoparticles
comylets

[1E-09

E-110

Annual Benchmarks
10-11 11-12

Catalyst characterization
camplete

Adapt fuel cell test system

Catalyats testing in fuel
cell reaction system
cornplets

i

Assessment of technolagy
cormplete
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Outcome 9: Functionalization of aryl and allkyl groups using cyclopalladation
Component Baseline Annual Benchmarks
2007- 08-09 9-11 10-11 11-1% 12-13
0a

Synthesis of new | Mumber of characterized
cvelopalladated new compedls ¥ X X X ¥
__complexes (CPC)
Determination of Characterizalion =
~hanisms sufficient far .
mechanisms e X ¥ % X
[ reviewed journal
Optimization of Plausible lab-seale
reaction conditions prucesses for ¥ ¥
investigation of scalo- £ A
n ug )
Investigation of Mumber af wall- ]
reactions ol CPCs characterized reactions
with other reagents, .
especially X X X
carboxylic acids and
other oxidizers

Outcome 1(: Theoretical Studies of Catalylic Reactions Mechanisms

Mekric iaseline Annual Benchmarks
08-09 0o-10  10-11 11-12
Development of Completed farmal work,
reneral embedding meleding exlensions to ¥ X
theory properties
DOFET-in-DFT Working computer
realization programs; application X b4
_ te real systems
Wavefunction-in-DFT | Working computer
raalization programs; applicalion k4 "
_ta real systonsg
Advances in Warking computer
multireference programs; application 4 X ¥
methods to real systems
Applications to Completion of specific:
realistic models of studlies
catalysts of ¥ ¥ ¥
experimental
interest
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Appendix 2-A. FlexEM
ND EPSCoR RII Project: FlexEM

GOAL /Mission Statement: FlexEM will discover new materials and formulate novel concepts
relevant to manufacture of disposable devices that useful and provide benefit to humanity.

Strategies/Vision Statement: The FlexEM team will leverage existing core competencies toward
thesis projects that combine materials discovery and device prototyping with an emphasis on
linking theoretical concepls and experimental observables, As technology targets are identified,
strategic relationships with academia, national labs and industry on an international scope will be
developed thal augment the activities of the FlexEM team. FlexEM graduate students will therehy
be exposed to a broad spectrum of research cultures providing them an outstanding basis to guide
their career.

Outcome 1: Confirm Competitive Advantages of FlexEM processes by Catalopuing of State of
the Art Applications (i.e., process, temperature and conditions), Performance and Price
Component Metric Baseline Annual Benchmarks

20082-08 p9-10 10-11 11-12 12-13
= S [::;E]ir:h Annual | Anoual | Annual | Annual | Annuaal
- _ Review update | update | update | update | update
FlouEM Rk Manuscript submission Eg,?;?-.r?:h Annual I Amnual | Annual Annual | Annoual
I-iu;.rie-.;;-_ . update | update | update | update | update

Legend: [a] FlexEM - Polymer Composites (FlexEM-PC); [b] FlexEM - Discovery and Devices (FlexEM-DD],

Outcome 2: Build the FlexEM infrastructure and boost productivit
Component Metric Baseling Annual Benchmarks
2008-09  09-10 10-11 i 0 12-13

Wew faculty hires Mumber of new faculty o | 1 ; ] ]
hired '

FlexEM-PCla Peer-reviewead journal

Publications 2 3 4 4 ;. 4
lexEM-Tial Fevie el lGur:

Hex]-?"['-"[ .]'JD Pear-reviewed journal 5 3 " i i 4
Publications

76 -PCE o s eiat

f_'I]f-XEM PLE Oral Presentation 5 4 . . ; A
Conferences

- al Presentati

F‘]EXFM [ Oral Presentation 5 3 4 i ; i
Conferences

Federal prant Mumber of Federal ; . :

| submission grants submitted 3 b 9 10 11 12
FleEM: [ost Siin FlexEM

[nt] Qutreach Waorkshop it 1l 1 ¥ 0 1
Student traininals :

Student trafning Nun.lherm]],.-’{] 5 . 4 i i i3

| postdocs |

Legend: [a] FlexEM-PC = FlexEM Polymer Composites; [b] FlexEM-DD = FlexEM —.-I_)'l.;;.t.'l:?Vf_"l'_'y’ and Devices;
[¢] Werkshop grant for a meeting to be held in Fargo ND; [d] lead by Project & Co-Pls; [e] including NATURE,
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Outcome 3: Enhance research discoveries
Companegnt

2008=00  09-10

FlexEM-PCH Invention Disclosures :
FlexlM -1k Inwention Msclosures 3 4 4 _|__ 4 | 4
Legend: |a] FlexEM-PC = FlexEM Polymer Composites; [b] FlexEM-DD = FlexEM - Discovery and Devices.

[l

Outcome 4: Establish Working Partnerships

Component Metric Baseline Annual Benchmarks
2008-09 9-10 10-11 11-12 12-13

NATURE Summer HS [

QOutreach students 2 : g 3 L 1
MNATURE [unior wear DGRA ) ) )
Outreach '

MNATHRE M5 Degres in . ) )
Dutreach STEM i

FlexEM-PC Research Identify [dentify Megutizte Sign i
_“i*}llujﬂﬂﬂ-ﬂi‘l’_ Agrecment . candidates cardlidates | apreement | agreement

PRl PRl Hesearch

., 3 [dentily [elertify Mesntiate Sigm

*LE i reement 2 : g ] _

LLE:(D Manuf, Ag candidatbes randhidates | apreement | agrecment

artner

P7:STNC Hesearch i

" . Apreement [dentify Identity Megotiate Sizn
| ,\:.[ ﬂ:ﬂ i ]_T:} sl candidates | candidates | agreement | agreement
| Mnftg partner

Fi; Measure T of Si i i

Devala pitent CNF [dentify Tedentify Mugatiate Sign i
pa. {' P“_ ik candidates | candidates | agreement | agreement

rtnerlt!
e Int Egtablish
Dutreachls ' working activity
with Si Chermn — Develop Sian

' community : agroement | agreement ' ’ )
| [Tapan, 5. Korea,
| Ching, Germany)

Lepend: [a] FlexEM-PC = FlexlEM Palymer Compasites; [Ib] BS = Project & DTP Discovery; [¢] PG = Project 6 Polymer LEDs;
[d] P? STHG = Praject 7 Surface-Tension Controlled Nanolithopraphy; o] P8 = Project 8 50 CFN [(Clusters, Fulleranes, NTs).
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Metrics

| Thrust #1 FlexEM-PCh
Froj 1 Drefine [, Webstar, Polymer CMEL P1 compiled | Wriltten SOW
Formulation composite 15, Katti farmulation with T1' for T1
parameters |
Proj & Define K. Katti FE, MM, PolrizdTIR, HPE P2 campiled | Wreitten S0W
Charfmaodeli | charfmodel I Katti ab initia time with T1lvl far T1
g warkflow
Proj 3 Life Define | & Croll Sofowars Catnputer time P3 compdled | Written SOW
prediction predictive modeling with T10x far T1
mogde]
parameters
Praj - Define /setup E. Tande Ptransducer | Hardware maods P compiled Written SOW
Permatian lah for gas with T1le forTl
Lhar | permeation test _
Thrust #2 FlexEM-DDIEL e e
Froja TP Discover 1 new | 5. Svnth Chem | Chomicals Frave DTH EA, CV. NMR
IHscoveary (MRS | Rasmussen
Proj 6 PLEDS | Setup LED fab B, Evaporation | Moditications to Operational Phatograph
lacility Pokhodoya glovihaox facilities af system
| Proj 7 STENDL [ STCN af [. Akhatoy STM-based STM timme Submit Manuscript
nanosizad doty — deposition manuseript accepled
Prof 8 5 {FN [ Establish 0. Schule, Electro- Inert box; Dperational Photagraph
Ieli aplions for X Dai chet,; glassware; facilities al completed
arovyth of CFNs MALIN-TOF; | palvannstal; other. system
ather.

_Hea:_mfl.:‘ [a] FlexEM —.'F":r-l].fmer Compoesites [FlexEM-PO); (b FlexEM - Discovery and Devices (FlexEM-D0Y;

[c] STCM = Surface Tension-Controtled Nanolithography (task modified feom CAR-DWY; [d] S CFN = Silicen Clustars,

Fullerenes and Nanotubes; [e] PL=Proj 1, P2=Proj 2, P3 = Proj 3, P4 = Praj 4, T1 = Thrast #1 FlexEM-1PC,
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Appendix 3-A. Competitive Enhancements

COMPETITIVE ENHANCEMENT GOAL: Maintaining momentum toward the goal of
nationally-competitive faculty at NDSU and UND.

Strategies: Improve hiring and retention of outstanding chairs and faculty by
supplementing start-up and retention packages; support collaborative research through
seed investments; support additional graduate student assistantships (G5RA and DDA

programs); and provide additional expertise supporting competitiveness.

Activities: New Faculty Start-Up Program, seed investments supporting interdisciplinary
research, Graduate Student Research Assistantships (GSRA), Doctoral Dissertation
Assistantships (IXDA), grant writing workshops, external proposal review before

submission, writing assistance and funding for travel,

Outcome 1: Hire and retain an increasingly ethnic, racial and disability diverse
number of chairs and faculty.

Component

Metric

08-09

Annual Benchimarks

09-10

10-111

11-12

New Faculty Start-Up Mumber of new hires 15 15 15 15 5
Faculty Betention Percentage new retained 100% LO05% Q004G L 909 |
Diversity of faculty hires | Number URM & disabled 3 5 5 7 8 |
New FlexEM hires Number of FlexBEM hires ] ] :
New SUNRISE hires Number of SUNRISE hires a4 1 - i - -
Fenure-track hires Number of tenure-track | 10 | 10 10 10 10

hires

Outcome 2: Seed investments, faculty professional support and additional graduate
students result in competitiveness for large-scale national awards.

Component

Metric

Annual Benchmarks

(8-049

09-

10-11

11-132

1:£-13

Seed investments | Number of awards 4 4 | -
Interdisciplinary efforts | Number publications 10 15 20 15 | 10
Proposal productivity Number of proposals 200 2210 244 261 240
Award productivity | Funding dollars S515M $18M 20 $15M $15M
Publication productivity | Number of publications 144 150 160 1600 | 140
Presentation productivity | Number of presentations 200 225 250 250 250
I faculty productivity | Number awards in 5 years £ cach
Collaborative research Number of proposals 8 g 8 - -
| Center-type proposals Number of proposals 4 1 1 1 1
| Regional partnerships | Number of partnerships 2 2 2| 2
Large-scale center award | Award 5 g 5 £ 1
INSF applications Numther of [GERT 1 1 2 1 =
NSF applications Number of GOALI - - 1 I
NSF applications Number of GE12 - : L £ -
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Appendix 4-A. Cyberinfrastructure

CYBER INFRASTRUCTURE GOAL: Increase access to cvberinfrastructure tools and foster a
research environment that increasingly engages researchers with virtual communities across the
global research community.

Strategies: Increase cyber toals by increasing broadband access, install CAVE visualization to allow
faster, more accurate data interpretation, hire staff for computer center support, provide training,
and co-sponsar statewide K-20 and trihal college cyberinfrastructure events.

Activities: Purchase and installation of desk top broadband {10 ghps] network, install CAVE in
2008-09, hire staff {two new CI project managers Jand graduate research assistants (two at UND
and twa at NDSU), provide training and suppaort cyber outreach,

Outcome 1: Increase research productivity by strengthening cyber infrastructure at NDSU
and UND.

Component Annual Benchmarks
08-09 -1 10-11 i N 12-13
Desktop connectivity Numbe.rl of r_mw 288 184 988 0 0
connectiong =
| Research productivity | Al productivity metrics Double all productivity metrics

Outcome 2: Increase use of Cyberinfrastructure among K-20 students (including tribal
colleges).

Component Metric Baseline Annual Benchmarks

2007-08.  (08-09 [=-110 10-11 11-12 12-13
Cyber-outreach Number of workshops | ¥ 2z Z g ] 2 2
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Appendix 5-A. Broadening Participation

ND EPSCoR RII Project: NATURE

GOAL: Provide a science education pathway for tribal middle school, high school and college
students in North Dakota to continue their education in tribal colleges, in baccalaureate
institutions and eventually to graduate schools and STEM careers. Strategies: The strategies
for attaining this goal are based on NATURE's ten-year successful educational collaboration with
the five North Dakota tribal colleges and the two MND research universities, which has focused on
strengthening and broadening participation in STEM. The strategies are based on the premise that
it is more elfective Lo retain and enhance existing human resources and collaborative structures
than to institute new programs. Dr. Davis, the liaison, will actively coordinate with existing UND
and NDSU NSF and ather grants to promaote opportunities for NATURE students and will worl with
the tribal colleges to apply for funding to expand summer camps to include K-8 (currently 9-12),
The NATURE team will worl with the external evaluator on restructuring data collection, recording,
analysis and reporting, American Indian demographic data will be disaggregated by gender.
Activities: Summer camps for middle school and high school students, summer camps for trikal
college students, Sunday academies, the undergraduate research experience and planning sessions

wherein Lthe middle fhigh school teachers learn to utilize new materials, equipment, and hands-on

inguiry lessons

Metric

Compaonent

12

Outcome 1: Maintain or increase participation in all NATURE components.

chmanks

11-12

12-13

Total numhber of Tribal College

participants Summer Camp: "7 1010 125 125 125 125
|studemTrack

Total number of Tribal College

participants Surmmer Carp: 10 Lo 12 12 12 12

Teacher Track B

Total number of Universily Sumimer 3 e 5 i

participants Camp: Student Traclc 15 - N - il 12 1%

']‘nt.a_] :.mnllmr of L.hti".-' E‘I':‘i}l_}-' SumEII:EI' 10 La 10 {0 10 10

participants Camp: Teacher Track |

# of students Sunday Academies

attended <50% of 2l 20 fall 20 20 20

sessions

# of students Sunday Academies

attended = 1 but not Al | 0 75 8o Ha ah

all sessions

.n .UE 5rud[inr.*,_ = Sunday Academies 20 20 20 21 20) o

attended all sessions |

Number of students Undergraduate

successfully | Research Experience 12 15 148 148 14 20 |

completed

32



Morth Dakota EPSCoR Strategic Plan-2009

Outcome 2: Increase the number {and percentage) of NATURE students who transfer from
the tribal colleges and then enroll in bachelor's degree STEM majors at four-year
universities.

Metric Tribal College aseline Annual Benchniarks

200708 08-09 0%9-10 10-11 11-12
Number and Turtle Mtn CC f [ f 7 7 7
percentage of It. Berthold CC & | N 2 | 2 | =
students who Sitting Bull CC 2 2 2 2 ' 2 2
transfer & envell in Cankdeska Cileana €C 0 1 1 1 1 1
iLM bachelors United Tribes Tech ¢ 0 1 i 7 9 7

T S — L L
Outcome 3: Increase the number of NATURE students who graduate with STEM bachelor’'s
degrees.

Metric Tribal Callege iascline Annual Benchmarks

i b 09-10  10-11 11-12 -13
Mumber and Turtle Mtn CC 2 2 p 2 2 2 |
percentage of It Berthald CC 0 ¢ | 1 | 1 1 1 |
students who Sitking Bull CC 1 1 1 1 1 1
transterred to a 4- Cankdeska Cikana CC il i i 0 1 1
year university and United Tribes Tech C
agraduated with a n n ] 1 1 1
STEM major. [

Outcome 4: Increase the number of NATURE students earning STEM bachelor's degrees who
enter the STEM workforce in jobs where they use their depree skills and knowledge.

Metric Tribal College Baseline Annual Benchmarks
2007-08 | 08-09 09-10  10-11 11-12 -1
Kumber and Turtle Min CC 2 2 & P i
percentage of Ft. Berthold CC I 1 1 1 1
bachelors STEM Sitting Bull CC 1 1 1 1 . A 1
| majors who enterthe | Cankdeska Cikana CC 0 0 0 0 1 1
STEM workforce United Tribes Tech € 0 0 0 1 1 1

Outcome 5: Increase the number of NATURE students who graduate with STEM masters and
doctorate degrees.

Metric Tribal Collgae Jase Annual Benchmarks
2007-08  03-09 19-10 10-11 11-12
Number of students | Turtle Mtn CC ] 1] T8 0 1 1
awarded praduate I't, Berthold CC 0 ] o0 | o 1 1
desrees Sitting Bull €C 0 0 I 1 1
Cankdeska Cikana CC_ | 0 0 0 [ o 0 0
United Tribes Tech C 0 0 o [ o 0 0
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CQuicome 6: Enhance and support the research infrastructure in the five tribal colleges.

Companent

hetric

(5=

Annual Benchmarks
[9-11} [0=11 [ I=12 [ 213

Strategic analvais-cyber | Step 1, Facilitate TCUs

to pariner with NDIT

LI

Stralegic analysis-
STEM Facully
development

In proeress
Jouat

EPSCoR Seed funding

RRIDGE award

CAREER award

[rept, Marthern Tier [ Evonomic
Metwork, WOEU and Stimmlus
1 Proposal
slep 2. Engage TCUs to
develop a survey of CI
newds or diseover 1F
they have all ready
done this
Step |, Engage TCUS 1o =
develop a survey of U
needs or discover if 0 0
they have all ready
done this
0 0 I
[dentify and promaote _ Provide
applicants pre-propesal 1
| reviews
ldentily and promote Provide
applicants pre-proposal il 1

Feviews
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Appendix 6-A, Private Sector Partnerships

PRIVATE SECTOR PARTNERSHIPS GOAL: Build private sector partnerships to support
strong, sustainable progress in S&T in North Dakota.

Strategies: The Product Design Center (PDC), the Plus Experience (TPE), Students in Technology
Transfer And Research (STTAR), and Faculty in Technology Transfer (FITT).

Activities: Hire consultants to advise researchers on how to enhance commercial potential; carry
out the activities recommended by the consultants; pay some of the costs of protecting intellectual

property and early-stage marketing; and provide training as needed.

Outcome 1: Increased number of partnerships and new companies.

Component Annual Benchmarks

}8-09 09-10 10-11 11-12

Expanded enterprise Company Partnerships 15 20 18 18
Mew Product Research . "
i 3 5 3 3
. Investigations i
# of new start-ups 1 . 1 1
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Appendix 7-B. Strategic Planning Agenda

AGENDA
North Dakota EPSCoR Strategic Planning Meeting
NSF Research Infrastructure Improvement Award
January 29, 2009
Research 1, Room 202, NDSU, Fargo

8:00-8:30 am Continental Breakfast

8:30-8:40

8:40-8:50

8:50-9:00

9:00-9:10

5:10-9:50

9:50-10:00

Welcome and Introductions

Philip Boudjouk, Vice President for Research, Creative Activities and Technology
Transfer, North Dakota State University

Barry Milavetz, Interim Vice President for Research and Economic Development,
Lniversity of Morth Dakota

Perspectives from the National Science Foundation (NSF)
Maija Kukla, MD Frogram Director, NSF EPSCoR
Arlene Garrison, Program Director, NSF EPSCoR

The Big Picture: EPSCoR in the State and Mational S&T Enterprise

{Fole of EPSCoR within the broader state and national S&T enterprise, significance of
apportunity)

Thomas N. Tayler, Member, Mational Science Board, Professor, University of Kansas

Strategic Planning Context
{Charge to the group, outfine of expectations and summary outcomes)
Carl A. Batt, Liberly Hyde Bailey Professor, Cornell University

Science Overview: SUNRISE and FlexEM

Mark Hoffmann, Theme Leader, Chester Fritz Professor & Chair, University of North
Dakota

Doug Schulz, Sr. Research Scientist, Center for Nanoscale Science and Engineering,
MNorth Dakota State University

Cyherinfrastructure

Overview:

Mark Hoffmann, Co-Project Director, ND EPSCoR, University of North Dakota

David Givers, Co-Project Director, MDD EPSCoR, North Dakeota State University
Implementation:

Bonnie Neas, Vice President, Infermation Technelogy, Morth Dakota State University
Emmanuel Grant, Center for High Performance Camputing, University of Morth Dakota

10:20-10:35 BEREAK
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10:35-12:00

12:00-1:00

1:00-1:20 pm

1:20-1:40

1:40-1:50

1:50-2:10

Morth Dakota EPSCoR Strategic Plan-2009

Strategic Planning Discussion
Facilitated by Carl A. Batt, Liberty Hyde Bailey Professor, Carnell University
Vistoning
s How might the current configuration for this Ril-funded entity
evolve?
o Future of SUNRISE and FlexEM
»  How does the sum of our parts equal something greater?
e What are the challenges especially across insfitutions?
e Sustainability-How are we going to position ourselves to be
sustained as an entity moving forward? Vision-evolving into
a center? Funding agencies? Mechanisms? Management?
Other facets

What are the key elements for the sfrategic plan that will make the efforf
cohesive, efficient and greater than the sum of the individuals? How are we going
to measure productivity’outcomes? Strategic Implementalion Flan Development?
Milesfones? Metrics?

LUNCH (Buffet)

The Tribal Colleges University Partnership
Laurel Vermillion, President. Sitting Bull College

Broadening Participation:

MA TURE (Nururing Amerncan Tribal Undergraduate Research and Education)
Carol Davis, Tribal Colleges Lizison Manager, ND EPSCoR

G. Padmanabhan, NATURE Coordinator; Professor, North Dakota State University

WISE {Women In Science and Education)
David Givers, Co-Project Director, North Dakota State University
Mark Hoffmann, Co-Project Director, University of North Dakota

Infrastructure Investments:

New Faculty Starl-Up

David Givers, Co-Project Director, ND EPSCoR, North Dakota State University
Mark Hoffmann, Co-Project Director, ND EPSCoR, University of Morth Dakota
Fechnology Transfer STTAR {Students in Technology Transfer And Research)
Elizabeth Jung, Program Coordinator. ND EFSCoR, North Daketa State University

Froduct Design Center (PDC)
Philip Boudjouk, Vice President. Research, Creative Activities and Technalogy Transfer
Marth Dakeota State University

Outreach Commuricalion

Carol Renner, RCATT Communications Manager, Narth Dakota State University

Mark Hoffmann, Asst. Vice President, Research and Economic Development, University
of Morth Dakota
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2:10-2:55

2:55-3:25

3:25-3:40

3:40-4:10

4:10

4:40

MNorth Dakota EPSCoR Strategic Plan-2009

Challenges

In each discussion, we will brainstorm ideas and look fo leverage activitias, (Leadership,
current activifies and new initiatives or oppordunilies for leveraging axisting ones will be
consideraed. )

Co-Facilitated by Carl A. Batt, Liberty Hyde Bailey Professor, Cornell University and
Thomas N. Taylor, National Science Board, Professor, University of Kansas

Evaluation (Measuring performance and effectiveness formatively and
summatively)
Rose Shaw, External Evaluator, Meirica, Greeley, CO,

BREAK

Integration of Research and Education {Group Discussion])

Maxirmizing the impact of the various elements, enhancing guality of STEM instruction
and graduates

Co-Facilitated by Carl A. Batt, Liberty Hyde Bailey Professor, Cornell University and
Thomas N. Taylor, National Science Beoard; Professor, University of Kansas

Summary

Report back on oufcomes. Aclion ifems. NE: Strategic plan needs to be finalized and sent
fer MSE by 80 days after ihe planming meeling (Aped 28, 2008),

Carl A. Batt, Liberty Hyde Bailey Professor, Cornell University

Closing Remarks and Next Steps

Philip Boudjouk, Vice President for Research, Creative Activities and Transfer, North
Dakota State University

Barry Milavetz, |nterim Vice President for Research, University of Morth Dakota
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Appendix 8-B. Participant List

Strategic Planning Meeting

ND EPSCoR
Philip _Huudtj]uul{f Co-Chair, ND EPSCoR/V-P Research, Creative Activities & Technology
Transfer, NDSL

Burrji' Milavetz, Co-Chair, ND EPSCoR/Interim V-P Research and Economic
Development, UND

David Givers, Co-Project Director, NDSU office

Mark Hoffmann, Co-Project Director, UND office, Asst. V-P Research and Economic
Development, SUNRISE FI

Carol Davis, Tribal Colleges Liaison Manager, ND EPSCoR
Elizabeth Jung, Program Coordinator, NDSU office
Cathy Lerud, Program Assistant, UND office
Laura Slicer, Business Officer, RCATT NDSU/ ND EPSCoR Program Assistant
(i. Padmanabman, NATURE Coordinator
Doug Schulz, FlexEM PI
Emmanuel Grant, Center for High Performance Computing, UND
Bonnie Neas, VP Information Technology, NDSU
Marc Wallman, Director I'TS Infrastructure Services, NDSU
Greg Weltstein, Research Computing Work Group Leader, NDSU
Laurel Vermillion, President, 5itting Bull College
Jonathan Geiger, State Steering Com, UND
Malcolm Butler, State Steering Com, NDSU
[Kalpana Katti, State Steering Com, ND5U
Shahryar Kianian, State Steering Com, NDSU
Evguenii Kozliak, Steering Com Alternate, UND
National Science Foundation

Maija Kukla, ND Program Director, ND, NSF
Arlene Garrison, Program Director, NSF

External Consultants
Carl A. Batt, Liberty Hyde Bailey Professor, Cornell University
Rose Shaw, External Evaluator, Metrica, Greeley, CO
Thomas N. Taylor, Member, National Science Board; Professor, University of Kansas
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