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PROJECT SUMMARY

Research Experience in Solid Earth Science for Students (RESESS) has established itself as a successful program 
for multi-year summer research internships for earth science undergraduates from populations underrepresented 
in science. Students are recruited in their sophomore or junior year and complete 10-week internships that 
include research, leadership training, an eight-week communication workshop, multi-faceted mentoring, and 
a final colloquium.  !is proposal requests funds to take RESESS to the next level of success – expanding 
the number of interns, extending the scientific content and geographic reach of the program, and building a 
model for sustainability based on a program infrastructure with disseminated mentoring. !e program will be 
expanded to a minimum of 12 interns per year, with students spending their first one-two years in Boulder 
and then transitioning to work with research mentors throughout the United States during their 10-week 
summer experience. RESESS will continue the very successful collaboration with the award-winning Significant 
Opportunities in Atmospheric Research and Science (SOARS) in which solid earth students have been integrated 
with the SOARS cohort, benefiting from social as well as educational interactions.  !e expansion into a 
more distributed model of mentoring is appropriate for a large-scale, solid Earth, summer research program, 
since there is no central research facility analogous to National Center for Atmospheric Research (NCAR) in 
geology and geophysics. UNAVCO will lead this next phase of RESESS with the support and involvement 
of many scientists in the United States Geological Survey (USGS) in Golden, Colorado, at the University of 
Colorado, Boulder, sta" at UNAVCO, and scientists of the UNAVCO and Incorporated Research Institutions 
for Seismology (IRIS) research consortia, along with new partners in the Colorado Diversity Initiative and the 
University of California at Santa Cruz. To sustain the program beyond the five years of this proposal, we will 
develop a business model of engaging the community for increased scientific and financial resources as well as 
explore the opportunities for private and varied governmental funding to sustain this program.
Intellectual Merit -  Over the past three years, nine students have participated in summer research through 
RESESS and all of these students are either still involved in the program or have gone on to graduate school in 
geosciences. !is number exceeded the projected number of interns recruited and retained for the initial pilot 
project. Research with scientists in universities and at the USGS included topics such as  the technical aspects of 
GPS, analyzing the seismicity of a relativity unknown earthquake in Asia, modeling volcanic magma movement, 
installing GPS networks in Iceland and Tanzania with associated learning about the regional tectonics, paleo-
climate analysis of insect damage to fossil leaves, lineaments in Antarctica, and others.  RESESS will continue 
to use the best practices from other diversity programs and on the lessons learned in the first three years of the 
program, utilizing ongoing evaluations from students and mentors.  RESESS has already begun achieving the 
new goals of the current proposal.   New models for RESESS are based on former experience, namely a cohort 
of students conducting research at a remote consortium member institution in 2008, and individual Principal 
investigators and community grants adding RESESS funding to their funded projects.  Finally,  RESESS interns 
are presenting the results of their research at national science meetings.  !ese steps are the beginning of building 
a community of geologists and geophysicists who will drive the success of RESESS in the future.  
Broader Impacts - !is project has the potential to significantly increase diversity in the geosciences by expanding 
the number of students from underrepresented groups that complete an undergraduate geoscience degree and 
continue on to graduate school.  !e specially designed research environment provides su#cient mentoring 
and peer-group interaction for undergraduates to gain confidence in geoscience research and to realize their 
potential.  RESESS is based on and has been developed in collaboration with SOARS and this proposal will 
expand the model so that it can be used by a broader spectrum of geoscientists.  !e involvement of two large 
consortia (UNAVCO and IRIS) provides direct visibility of the program to scientists and administrators at over 
105 member institutions.   Ongoing participation at national meetings of such diversity-focused organizations 
such as the Society for the Advancement of Chicanos and Native Americans in Science, National Association of 
Black Geologists and Geophysicists and National Society of Black Physicists will further disseminate the lessons 
learned from RESESS.
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S. Eriksson:  Pilot Project: Research and Education in 
Solid Earth Science for Students (RESESS): Adapting 
SOARS to Solid Earth, 09/01/2005 to 08/31/2008, 
OEDG NSF #0503613, $300,000. !e three year 
grant established the proof-of-concept for RESESS 
to: 1) transfer knowledge from the SOARS model 
to a broader geoscience community of geodesy 
and seismology and, later, to other solid Earth 
subdisciplines; and, 2) move from a program that 
relies on a single research facility (National Center 
for Atmospheric Research, NCAR) for mentors to a 
program that takes advantage of a distributed research 
community. !e project enabled RESESS to broaden 
the research subjects studied by underrepresented 
students, provided these students access to the 
EarthScope science products and community, added 
significantly to the number of underrepresented 
students who complete M.Sc. and Ph.D. degrees 
in solid Earth science, increased the interaction of 
solid Earth researchers with communities based 
in minority serving institutions, and increased the 
number of presentations of solid Earth research by 
interns at a variety of professional meetings. NSF 
requested that UNAVCO use the infrastructure and 
program of SOARS to concentrate on recruiting both 
student interns and mentors for this pilot phase.  
RESESS set the number of interns who would 
experience multiple years of research experiences 
to three, six and six for each year of the three year 
project period. !e program exceeded these numbers 
through funding interns from community grants and 
collaborators. !ree students graduated and entered 
graduate school for masters programs in geophysics. 
All of the students are still active in the program. 
Science research, communication, and community 
mentors were obtained for each intern and the 
program’s external evaluator measured the degree of 
satisfaction of these geoscientists. Scientific results 
have been reported at national science meetings 
(Bonilla 2007, Bonilla et al. 2008, Garcia et al. 2006, 
Hernandez & Calais 2006, Hernandez et al. 2008, 
Hernandez & Larson 2005, !ompson 2006, 2007, 
2008) and results of the program development have 
been disseminated in various venues (Eriksson 2008, 
Pandya et al. 2006, Pandya et al. 2007). More details 
of the results of this program are given throughout 
this proposal as a base for how RESESS will be 

expanded and more firmly established in the next five 
years.  
Using EarthScope Data in Secondary Classrooms: 
A Pilot Workshop to Engage Teachers and Scientists 
in Cascadia Curriculum Development 08/15/2006 
to 07/31/2008 NSF EAR #0637157, $49,443. 
!e workshop was held with scientists, educators, 
and curriculum developers to identify important 
scientific concepts that apply to standards in the 
K-12 classroom. Materials from the workshop have 
been used in subsequent projects in EarthScope 
and resulted in a chapter in the Earth Exploration 
Toolbook, “Analyizing Plate Motion Using 
EarthScope GPS Data”.  http://serc.carleton.edu/eet/
platemotion/index.html
Workshop for Education and Outreach Managers of 
NSF Funded Large Projects, Centers, and Facilities; 
Arlington, Virginia; March 13-14, 2007 03/01/2007 
02/28/2009 NSF EAR # 0718531, $39,774. 
Education and Outreach managers from large 
projects, centers, and facilities of the NSF GEO 
directorate gathered at NSF to discuss current and 
potential synergies among these programs.  A report 
was presented to NSF.
J. Taber: !e IRIS E&O program, through the 
IRIS Cooperative Agreement NSF Award #0552316 
Cornerstone Facilities for Seismology and Earth 
Sciences, 7/1/06-6/30/11, $36,271,768, creates 
products and programs designed to serve a spectrum 
of audiences including the general public, students 
and teachers in grades 6-12, post-secondary students 
and faculty, and the IRIS community. Key elements 
of the program include: Summer internships, 
Professional development experiences, Seismographs 
in schools, IRIS/USGS museum displays, IRIS/SSA 
Distinguished Lectureship, Web pages and interactive 
software, and Publications. In the current IRIS 
REU grant NSF #0453427 Undergraduate Summer 
Research in Seismology, 3/1/05-02/28/09. Twenty 
nine students have successfully completed summer 
research projects throughout the United States, and 
all have or are scheduled to present their research 
at national scientific meetings. !e current Earth 
Science Literacy Project NSF #0832418 !e Earth 
Science Literacy Initiative Workshops, 6/1/08-5/31/09, 
$32,733 has produced a draft document outlining 
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what an Earth Science literate public should know. 
!e document was developed through a process of 
online and in-person community meetings, and is 
being reviewed by the Earth Science research and 
education communities. It will be published and 
widely distributed as a means to provide a unified 
voice for Earth Science.
M. Hernandez: PI Colorado Alliance for Graduate 
Education and the Professorate, HRD-0639653; $5.4M. 
This is a diversity initiative to recruit and integrate 
graduate students from socioeconomic groups that have 
been traditionally underrepresented in the sciences 
and engineering. Preparation for academic careers 
is the main program goal. This project has resulted 
in a doubling of underrepresented PhD candidates 
in 21 STEM departments across the Boulder and 

(from approximately 45 to over 120); PhD retention 
of minority candidate is the same as their majority 
counterparts as of 2008. An underrepresented post 
doctoral program has also been started, which now hosts 

in 2007. 

2.  GOALS AND OBJECTIVES
Research Experience in Solid Earth Science for 
Students (RESESS) has established itself as a 
notable program for summer research internships 
for Earth science undergraduates from populations 
underrepresented in science. In the four years since 
its inception, RESESS  has grown from one student 
to the nine interns who participated in the program 
in the summer of 2008, and three of those students 
have graduated from college and moved on to 
graduate school in geoscience. !is proposal requests 
funds to take RESESS to the next level of success 
– expanding the numbers of interns, extending 
the scientific content and geographic reach of the 
program, and building a model for sustainability. 
We have begun to achieve these new goals by having 
more interns than originally planned for this stage of 
the program, having a cohort of students do research 
at a remote consortium member institution in 2008, 
and having individual Principal Investigators and 
community grants add RESESS funding to their 
funded projects. RESESS interns are presenting the 
results of their research at national science meetings. 
All of these steps are the beginning of building a 
community of geologists and geophysicists who will 
drive the success of RESESS in the future.  
UNAVCO has led the building of RESESS with 
the support and involvement of many scientists, 

including mentors from the USGS in Golden, 
Colorado, the University of Colorado, Boulder, 
sta" at UNAVCO, and scientists of the UNAVCO 
and IRIS research consortia. Although originally 
conceived to bring students into ‘solid Earth’ 
studies, we found that there is a great deal of 
discussion about what constitutes ‘solid Earth’ and 
undergraduate students are at the stage where they 
should experiment with and experience a variety of 
Earth science topics before focusing on a particular 
subject in graduate school. Early in the program, 
we added summer research topics that interested 
the students such as geochemistry, paleontology, 
and geomorphology, in addition to geodesy and 
seismology. !e International Polar Year provided 
opportunities for two students to engage in polar 
research, and one of those students was recognized as 
an outstanding research poster at the 2008 national 
SACNAS meeting.  
Although RESESS has been successful, such 
programs require considerable resources, time and 
energy. RESESS collaborators propose to develop 
a business model of engaging the community for 
increased scientific and financial resources, as well 
to explore the opportunities for private and varied 
governmental funding to sustain this program. 
Successful implementation of this model will result in 
substantial positive leverage of NSF dollars, allowing 
more to be accomplished. To do this, RESESS must 
position itself as a unique product that will add 
value for many stakeholders and potential funders. 
RESESS can be a model that can be used in other 
large-scale projects originally funded by NSF. It 
is exciting to envision a geoscience community in 
which it is important to invest in diversity. Having 
students from diverse backgrounds succeed in 
geoscience graduate school and careers will help build 
that community.  
!e geosciences do very poorly in attracting 
individuals from historically underserved populations 
(Czujko 2002b, Czujko et al. 2002a, Henley et al. 
2003). !e geosciences must apply the principles 
of successful programs for recruiting and retaining 
these individuals (Commission on the Advancement 
of Women and Minorities in Science 2004) in 
aggressive pursuit of broadening participation in the 
geosciences.  Table 1 summarizes data up to 2000. 
Huntoon and Lane (2007) have documented 
recent trends in the participation of students 
from historically underserved populations in 
the geosciences. !ey note that the numbers are 
increasing. One particularly interesting note is that 
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students from other STEM disciplines who move 
into the geosciences during their masters program are 
likely to remain in the geosciences for their doctorate 
degrees. RESESS has recruited both geosciences 
students and students from other STEM fields.
Given the need for broadening participation in 
geology and geophysics, the importance of building 
a sustainable program, and the importance of these 
disciplines to issues of broad societal need, the goals 
of RESESS are consistent with the 2008 broad goals 
of the OEDG program. !e new goals for RESESS 
are built upon the successes of the past three years 
and emerging opportunities for strengthening and 
sustaining this program.
Goal 1. Increase the impact of the RESESS program 
with the purpose of increasing the number of 
undergraduate students in geosciences who will enter 
graduate school and complete a Masters Degree or 
higher.
Objective 1.1   Increase the numbers of interns and 
mentors.
Objective 1.2   Broaden the scientific content of 
intern research.
Objective 1.3   Build a robust, distributed network of 
host research institutes.
Goal 2. Build a RESESS Sustainability Framework.
Objective 2.1   Increase and improve the awareness of 
faculty, other researchers, and potential collaborators 
of the value of RESESS to increased mentoring 
skills, and of opportunities to contribute resources to 
RESESS in the long term. 
Objective 2.2   Broaden the base of long term 
contributors to the success of RESESS.  

Goal 3. Provide opportunities for research interns 
to articulate the relevance of geoscience to societal 
problems to a variety of audiences, particularly in 
recruiting students to RESESS.
Objective 3.1   Educate interns on the ‘big issues’ of 
geosciences and train them to e"ectively articulate 
these to various audiences.
Objective 3.2   Help students identify outreach 
opportunities and provide programmatic support for 
interns in reaching broader audiences.
Primary participating organizations in RESESS 
include:

UNAVCO – a consortium of educational and 
research institutions that facilitates geosciences 
research and education using geodesy, Boulder, 
CO.
!e Incorporated Research Institutions for 
Seismology (IRIS), Washington DC 
United States Geological Survey Natural Hazards 
Division (USGS), Golden, CO
!e University of Colorado, Boulder – Colorado 
Diversity Initiative; Faculty from Department of 
Geological Sciences and Department of Physics, 
College of Arts and Sciences; Faculty from 
Department of Aerospace Engineering Sciences, 
College of Engineering and Applied Science 
Department of Earth and Planetary Sciences, 
University of California, Santa Cruz
University Corporation for Atmospheric Research 
(UCAR), a consortium of universities that 
manages the National Center for Atmospheric 
Research (NCAR), Boulder, CO

 

Ethnicity and Gender
Resident Population of 

the United States in 2001 
(18-24)

Enrollment in Graduate 
Programs in Solid Earth 

(1994-2000)
African American/Black 14.0 1.1
Hispanic/Latino/Chicano 17.4 2.6

Native American/American Indian/ 
Alaskan 0.9 0.5

4.3 2.7

European American (Caucasian) 61.9 88.9

Female 48.8 39.0

Male 51.2 61.0

Table 1: Ethnicity and Gender of Solid Earth Graduate Students in Percentages (data from US Census and NSF Statistics)
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3.  RATIONALE, PROGRAM 
FEATURES AND RESEARCH BASE
In the last four years, RESESS has worked closely 
with Significant Opportunities in Atmospheric 
Research and Science (SOARS), an award-winning 
program that is dedicated to increasing the number 
of students from diverse backgrounds enrolled 
in masters- and doctoral-degree programs in the 
atmospheric and related sciences (Windham et al. 
2004). Our premise was to build on and extend 
the success of SOARS to the solid Earth sciences. 
RESESS participants and management have 
integrated with the SOARS organizational, structural, 
and social model, centered on a series of 10-week 
paid summer internships in Boulder, Colorado. 
RESESS interns can participate in up to four summer 
research internships and, to date, we have three 
students who have completed three summers with 
RESESS. !e internships include a research project 
in collaboration with a solid Earth scientist who 
is trained as a mentor, an experience of living and 
working with other students from underrepresented 
populations in science, and multidimensional 
mentoring from writing/communication, 
community, and peer mentors. !e importance of 
structured and broad support for student research 
experiences is well documented in the research 
literature – it contributes to the success of students 
of underserved populations in Science, Technology, 
Engineering and Mathematics (STEM) fields (Bauer 
& Bennett 2008, Chubin & Pearson 2001, Comm, 
on Equal Opp. in Sci. and Eng. 2000, George et al. 
2001, Guterman 2007, NSF Division of Science 
Resource Statistics 2000, 2002, Russell 2008).
RESESS supports interns throughout their 
undergraduate and graduate career. In addition to 
their undergraduate summers as RESESS interns, 
support for summer research continues through the 
transition to graduate school. During graduate school 
through the Masters degree, ancillary support comes 
in the form of more limited funds for special needs 
and continued access to their program peers and 
mentoring at professional meetings.  
Our research questions in the past three years were: 
1) How do we transfer knowledge from SOARS to 
the broader geoscience community? 2) How does the 
community move from a program built in an area 
of a central, very large research facility (NCAR) to a 
distributed community? Answering these questions 
was essential to broaden the impact of SOARS, as 
there is no central research facility analogous to 
NCAR in the solid Earth geosciences. In the last 

three years, RESESS has succeeded in answering 
these two questions. UNAVCO sta" worked closely 
with SOARS, and both programs have benefited 
from this collaboration. SOARS reevaluated and 
improved some of its more established programmatic 
components in light of collaborating with a program 
with di"erent institutional, educational, and financial 
means. RESESS benefited from established policies 
and procedures of the SOARS program along with 
implementation plans already in place at UCAR, e.g. 
renting apartments, transportation arrangements, and 
established publications.
Other success came from early community interest 
outside the Boulder area about participating in 
RESESS. At least seven faculty and two community 
proposals have added financial resources for RESESS 
into their science proposals. Two faculty have 
mentored interns and included them in international 
research experiences (Arnadottir et al. 2008, Saria et 
al. 2006) and three large, collaborative community 
research projects have included support for RESESS. 
!e UNAVCO/IRIS Major Research Infrastructure 
grant to develop new energy systems for polar work 
and the Antarctic POLENET Project (Wilson et 
al. 2008) each support two years of one intern. 
!e international project on intraplate earthquakes 
in China funded by NSF and led by Mian Liu is 
looking to RESESS to recruit students to participate 
in a field experience in China in 2010-2013. 
Expanding this scientific and educational support 
system is crucial to the sustainability of RESESS and 
is a key goal for this proposed project.  
RESESS is expanding its partnerships to include 
the Colorado Diversity Initiative, which emphasizes 
recruitment in the Rocky Mountain region from 
the Canadian to Mexican borders and to southern 
California, led by a UNAVCO board member and 

Figure 1.  RESESS and SOARS Interns, 2008.  Nine of these students are 
RESESS Interns.
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research faculty, who will work closely with the 
California AGEP program at UC Santa Cruz to lead 
this initiative.  
Likewise, we are strengthening the relationship 
between RESESS and the well-established and 
successful IRIS internship program (Hubenthal et al. 
2007). !e IRIS Undergraduate Internship program 
provides research opportunities in the full spectrum 
of specialties within seismology for students, who 
can be described as academically high achievers 
and/or possessing a strong motivation for learning, 
early in their educational careers. IRIS’s approach to 
a Research Experience for Undergraduates (REU) 
site is unique as it uses cyber-infrastructure and 
an intensive orientation to blend the spirit of a 
traditional REU site with IRIS’s successful hosting 
cohorts of students at geographically separated 
consortium institutions. Since the inception of 
RESESS four years ago, these two programs have 
complemented each other by serving di"erent niche 
populations while collaborating to grow a mutual 
pool of applicants and identifying potential mentors. 
In 2008, a RESESS student worked with a faculty 
member who has traditionally been a science mentor 
for the IRIS internship program. !is opportunity 
has served as a model for the future. In addition to 
RESESS students who work with seismology mentors 
in Boulder, in each of years 2009 - 2011 we propose 
that one second or third year RESESS student will 
be supported through the IRIS REU award to fully 
participate in the IRIS internship programming 
(Table 2 pg. 10).   
NSF seeks models to stabilize projects as they move 
from innovation to sustainable programs. In addition 
to increasing the number of research and educational 
stakeholders, RESESS will establish a model of 
business development that clearly demonstrates value 
to a number of financial stakeholders. !is model 
will be tied to establishing benchmarks of success in 
order for external business advisors to hold RESESS 
accountable for reaching this goal. As an example 
of how the program will be sustained beyond the 
OEDG funding, during the summer of 2008, Ohio 
State hosted two RESESS interns at the Byrd Polar 
Research Laboratory. Both of these students were 
funded by community polar projects. !ese students 
participated in the first week of the RESESS/
SOARS Leadership Workshop in Boulder, moved 
to the research facility at Ohio State, participated 
in the RESESS/SOARS writing/communication 
workshops and presentations via electronic means, 
and returned to present their research at the summer’s 
end colloquium. At Ohio State, they lived and 

worked with the Summer Research Opportunities 
Program (SROP) program of the “Big Ten” 
universities experiencing life with other students 
from underrepresented groups in STEM as well as 
participating in SROP professional development 
opportunities. Hence, this dual program provided 
an onsite/o"-site experience which maintained 
the RESESS characteristics of scientific research, 
communication skills, mentoring, and community.
As the scientific workforce is shrinking while 
the demand for qualified scientists is growing 
(Babco 2003, Congressional Commission on the 
Advancement of Women and Minorities in Science 
2000, National Science Board 2007), recruiting is 
essential. !is includes providing information about 
rewarding careers in the geosciences.  Pride and 
Olson (2007) have shown the e#cacy of science 
students doing outreach. RESESS Goal 3 addresses 
this by providing interpretive skills for RESESS 
interns as well as helping them devise a plan for some 
limited outreach within the means of their research 
experience and educational program at home.  
In 2004, BEST (Building Engineering and Science 
Talent, Commission on the Advancement of Women 
and Minorities in Science 2004) conducted the first 
and only comprehensive assessment of programs that 
develop the technical talent of under-represented 
groups in higher education. !eir report identifies 
exemplary and promising programs and distills 
common design principles from their practices. 

Figure 2: RESESS intern with CU scientists Anne Sheehan and Greg 
Tucker starting a Terrestrial Laser Scanner study of geomorphology of 
Boulder Creek watershed, summer 2008.
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!ese principles, which provide the conceptual 
framework for RESESS are:
 1.  Targeted recruitment
 2.  Enriched research experiences 
 3.  Personal attention 
 4.  Faculty engagement 
 5.  Peer support 
 6.  Bridging to graduate school
 7.  Institutional leadership   
 8.  Continuous evaluation
RESESS has been faithful to these ‘best practices’, 
and we will continue to do so over the next five years. 
Adding the goal of building sustainability does not 
detract from maintaining and improving our intern 
program against these criteria. 
Engaging undergraduates in research has proven to 
be e"ective in improving student interest in Science, 
Technology, Engineering and Math (STEM) careers 
(Hunter et al. 2008, Russell 2008).  For example, 
Russell et al (2007) found that interest in STEM 
careers increased for 68% of the students they 
surveyed who had been involved in a research project. 
In addition, engaging in research opportunities as 
an undergraduate increased student consideration 
of going on to a PhD program (Campbell & Skoog 
2008, Henne et al. 2008, Locks & Gregerman 
2008, Russell 2008). !e duration of involvement 
in research was important, as was involvement in 
the culture of research such as attending conferences 
and co-authoring journal articles (Bauer & Bennett 
2008, Russell 2008).  !is multi-year, multi-
institution survey included nearly 15,000 students 
and faculty. Engaging in research gives students 
more involvement and more choices, as students 
with weaker academic records are able to be accepted 
into graduate school based on their research 
accomplishments and can go on to be successful 
(Gregerman 2003).

3.1. TARGETED RECRUITING
Targeted recruiting during the past three years has 
included RESESS participation in organizations 
and their meetings whose primary purpose is the 
support of historically underrepresented students 
in geosciences. RESESS’s strong collaboration with 
SACNAS is helping build the geosciences presence in 
this organization, an important unintended benefit. 
UNAVCO has led the establishment of a geosciences 
field trip prior to the SACNAS national meeting. 
Aside from providing 50-150 students with the 
opportunity to broaden their geosciences experience, 
this is a wonderful recruitment opportunity. 

In addition to broad recruitment, targeted 
communication to faculty colleagues also provide 
applicants. University of Texas at El Paso and 
the University of Puerto Rico at Mayaguez both 
have strong undergraduate programs with a large 
percentage of potential RESESS interns and have 
been very supportive in building this program. Other 
interns have come from Yale, University of Arizona, 
University of Syracuse, Coppin State (HCBU), 
Humboldt State, and University of West Georgia. 
We will expand our recruitment e"orts to students 
through four initiatives:
1.   Surveys of applicants to the IRIS undergraduate 

internship program reveal that nearly 60% of 
all applicants learn about the program through 
either personal notification from faculty, or via 
announcements faculty make in class or through 
email lists (Hubenthal et al. 2007).  !us, IRIS 
has initiated an e"ort to engage more physics 
students at minority serving institutions through 
an annual five venue lecture series focused on 
cutting edge research and exposure to geophysics 
as a possible career option. !e inaugural talk 
was delivered in early November, 2008 at North 
Carolina A&T State (an HBCU) department of 
physics. !is series di"ers from traditional visiting 
lectures by featuring internship alumni advanced 
in their graduate programs and by occurring, 
when possible, during regular physics classes. 
Physics students are targeted for this new e"ort 
because few minority-serving institutions o"er 
Earth science degrees, and physics students tend 
to be highly qualified applicants to both the IRIS 
and RESESS programs. !rough this award we 
propose to further expand this e"ort by providing 
funding for travel for two additional venues per 
year. It is anticipated that as the RESESS program 
continues to mature and its alumni progress in 
their graduate programs, RESESS alumni will also 
participate in the delivery of the lecture series.  

2.   !e Colorado Diversity Initiative includes the 
Colorado AGEP program which will lead U. 
Colorado faculty in targeted recruiting at minority 
serving institutions in the extended Rocky 
Mountain Region. RESESS will work closely with 
this program to include appropriate faculty from 
the Department of Geosciences at U. Colorado. 
!e Colorado Diversity Initiative has in place 
programmatic components that include e"orts 
to: 1) enlarge the national pool of prospective 
minority STEM graduate students; 2) recruit 
minority students into Colorado STEM doctoral 
programs; 3) retain and graduate minority 
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STEM doctoral students; and 4) prepare students 
for careers in academia with elite postdoctoral 
fellowships. !e Summer Multicultural Access 
to Research Training, or SMART program, 
prepares high achieving underrepresented students 
from institutions nation-wide for doctoral 
programs in STEM fields. CU-Boulder recruits 
underrepresented doctoral students through its 
participation in the NSF Louis Stokes Alliances 
for Minority Participation, the Leadership 
Alliance, and through minority PhD alumni 
currently holding faculty positions at numerous 
institutions. 

3.   An active member of UNAVCO governance and 
co-investigator, Dr. Susan Schwartz is interested 
in building the UNAVCO community of 
scientists particularly in the southern California 
region to engage in RESESS. Institutional 
support at the highest levels is one of the best 
practices in building programs, and Dr. Schwartz 
demonstrated commitment to RESESS during 
her time on the UNAVCO board. She will 
enhance consortia member involvement with 
RESESS and work closely with “UC Santa Cruz 
minority programs” to increase minority-serving 
institutions’ exposure to and participation in 
RESESS. UC Santa Cruz is part of the California 
Alliance for Minority Participation (CAMP), 
an NSF-funded statewide initiative to support 
and retain underrepresented undergraduates to 
complete degrees in the sciences, mathematics, 
and engineering. In addition to fostering a 
statewide community of underrepresented 
scholars at the University of California, CAMP 
is among 37 Louis Stokes Alliances for Minority 
Participation. UC Santa Cruz also participates 
in MESA (Mathematics, Engineering Science 
Achievement), a California program dedicated 
to enabling underrepresented students to attend 
and graduate from college with a Math or Science 
degree. Both CAMP and MESA work with 
the California State University and California 
Community College Systems to provide support 
for students from underserved communities to 
promote science and math college and career 
pathways. !e CAMP and MESA o#ces on the 
UC Santa Cruz campus will allow Dr. Schwartz to 
work with these organizations and their partners 
throughout the state to promote RESESS. Dr. 
Schwartz proposes to make visits to several UCSC 
minority program partners at California State 
Universities and Community Colleges with Earth/
Environmental Science programs to educate and 

recruit for RESESS. As Serpa et al (2007) wrote, 
“successful diversity program must involve faculty 
members who made an e"ort to understand and 
eliminate the di#culties minority students may 
face at their university”. 

4.   RESESS will start, in 2009, to engage other 
consortia leaders and faculty in RESESS. RESESS 
has already included projects on geochemistry 
of igneous rocks, paleobiodiversity, and 
geomorphology. We will expand the beginning 
focus of geodesy to seismology and other Earth 
science disciplines through working with facilities, 
consortia, and other large EAR projects.  

3.2.  FOCUS ON THE INTERNS
It is important, as we move forward, to keep focus on 
the key aspects of RESESS which impact the student, 
i.e., the undergraduate research, the leadership 
building, the learning community, communication 
skills, and multi-faceted mentoring. RESESS has 
experience in providing these components, and 
the external evaluation documents the success 
and challenges. As the program becomes more 
distributed, we look to the IRIS infrastructure of 
on-line synchronous and non-synchronous peer 
mentoring to help retain aspects of community 
during the times that interns are not physically 
together. !e MSPHD program has also used 
this approach (Pyrtle et al. 2007, Pyrtle & 
Williamson-Whitney 2007). RESESS will learn 
from the challenges and positive outcomes of 
these programs. Leadership training, colloquium, 
and social gatherings at scientific meetings 
reinforce community for the students. At scientific 
meetings, students become part of the broader 
scientific community through formal and informal 
interactions with established researchers. We will also 

Figure 3:  Two RESESS interns worked at the USGS Golden National 
Center for Natural Hazards, summer 2008.  Yexary Rodriquez presents her 
results to USGS personnel at the end-of summer colloquium.  
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encourage students to participate in the mentoring 
opportunities provided by the MSPHD program.  
!e summer program outline generally follows the 
format of:
Week 1:  Leadership Workshop, personnel forms, 
receive bus passes, sexual harassment training 
(required for employees), event to meet community, 
communication, and science mentors, and a 
‘meet and greet’ event. Each Intern is assigned a 
science mentor to guide the research, a writing/
communication mentor to help with writing and oral 
presentations, and a peer and community mentors 
for first year interns.
Week 2:  Interns arrive at work locations and begin 
research, set up computer accounts at workplace and 
at UNAVCO, begin Writing Workshop on !ursday 
morning, computer software training, tours of CU 
and/or NCAR libraries.  Set up schedule with writing 
/communication mentors
Weeks 3-9:  Continue research with science 
mentors and work as needed with communication 
mentors.  !ere are two ‘practice talks’ and a poster-
making training during this period. 4-5 seminars 
are scheduled for !ursday afternoons to bring in 
scientists for student professional development with 
topics determined by the students (preparing for 
graduate school, the future of science, bringing your 
culture to the workplace are three topics from 2008). 
Students prepare an oral presentation, poster, and 
research paper during weeks 3-9. Each intern meets 
with the RESESS director to discuss future plans at 
least once formally and several times informally. 
Week 10:  Oral Colloquium, final reception and 
poster session for organization sta", mentors, and 
others; all-hands review of summer. 
Student research projects are developed according to 
criteria defined by the internship program and result 
in carefully constructed plans by research mentors. 
Projects are designed to:

develop an understanding of scientific inquiry, 
including designing and conducting scientific 
investigations and defending scientific arguments,
gather, manage, and synthesize information, using 
various skills, strategies, resources,
learn, use, and evaluate technologies for the 
collection and study of geological or geophysical 
data, while working with a research mentor, and
communicate results of research orally and in 
writing.

Developing these skills helps increase student ability 
to "think and work like a scientist (Seymour et al. 
2004). Interns’ progress towards the development of 
these core research skills and their specific research 
project will be monitored during regular meetings 
with their mentors. Regular mentoring of interns by 
hosts remains the critical component that enables 
students to successfully navigate their research. 
During 2008, we discontinued the oral presentations 
of a formal colloquium due to lack of attendance. 
However, from our evaluation, we will reinstate the 
colloquium because of student perception of the 
value of learning to give oral presentations in their 
classes at their home institutions. We will continue 
to provide training on making e"ective posters. !e 
poster session is well attended and very well received 
by the scientific and local community. RESESS 
will continue to provide funding for one scientific 
meeting during the academic year for presentation 
of research (SACNAS, NABGG, AISES, AGU, GSA 
and other). 
!e experience of sending two interns to a university 
with a robust summer program for minorities has set 
the model for future expansion and sustainability. 
Being a sole minority in a majority setting is not a 
best practice!  RESESS will look for institutions in 
which a small cohort of RESESS students can do 
summer research. Students working at remote sites 
will participate in week 1 and week 10 activities 
in Boulder. Week 3-9 activities will be through 
synchronous and on-synchronous methods. !ese 
o"-site interns will also have the opportunities to be 
involved in remote institution activities.  
Another important component of the RESESS 
program is providing student scholarships. Many 
students from underrepresented groups have 

Figure 4. RESESS and SOARS Interns share community building expe-
riences in the first week Leadership Workshop.
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di#culty financing college (Huntoon & Lane 2007, 
Hurtado et al. 2008). !e gap between non-Hispanic 
White and Latino/a median household incomes 
has increased four-fold over the past three decades, 
which makes it di#cult for many students to cover 
the increasing costs of attending college (Hurtado 
et al. 2008). !erefore, economic assistance is one 
of the keys to e"ective recruitment and retainment 
of students into RESESS.  Scholarships will be 
provided for each academic year following RESESS 
research.  Students must present a letter from their 
home institution with total cost of education along 
with a description of the student’s scholarship and 
loan packages.  Based on the number of requests 
and the amount of money available in the budget, 
scholarships will be made by the Advisory Committee 
to alleviate the rising cost of higher education.

3.3.  OUTREACH COMPONENT
!e RESESS program will add an outreach 
component for Interns. It will be done carefully so 
as not to conflict with other program goals. !e 
value of outreach is compelling. Geoscience needs 
articulate voices to express its relevance and the 
opportunities for excellent careers (Huntoon & 
Lane 2007). Outreach presents opportunities for 
students to be role models in sharing excitement 
of science to young people (Pride & Olsen 2007). 
Although characteristics of successful internship 
programs provide a variety of experiences (Bauer & 

Bennett 2008, Russell 2008, Taraban et al. 2008), 
science mentors can also get frustrated with student 
time spent outside of the laboratory. Defining and 
implementing any kind of research project in a 
period of a few weeks is challenging at best (Bauer 
& Bennett 2008).  We propose to start this initiative 

by having a one day workshop on interpretive 
techniques and then helping the student identify one 
opportunity to practice their new skills.   
Earth scientists are commonly well versed in ways to 
convey the Earth resource – its landforms, layers, and 
processes – e"ectively to other scientists. However, 
the language of science may not work well with other 
audiences – it requires interpretation. !e National 
Park Service and other organizations have developed 
informal educational techniques to convey natural 
and cultural resources to the public. RESESS will 
hold one-day workshop to introduce RESESS interns 
to interpretive methods. !e goal is to expand the 
interns’ toolboxes so that they can be comfortable 
in public speaking and have the skills necessary to 
translate their science into concepts understandable 
by the public. !is workshop will be led by Dr. Bob 
Lillie and sponsored by the EarthScope National 
O#ce at no cost to this project. EarthScope is an 
NSF program that applies the latest science and 
technology to explore the structure and evolution 
of the North American continent and understand 
processes that cause earthquakes and volcanic events 
(www.earthscope.org).

3.4.  BUILDING A SUSTAINABLE 
PROGRAM
!e scientific community understands the 
requirements to successfully recruit and mentor 
students from underrepresented groups in science. 
!e geosciences have models and successful diversity 
programs. However, the geosciences are at the 
bottom of the list in minority participation. In order 
to make significant changes in the demographics of 
the geosciences, we must change the perceptions, 
knowledge, attitudes, priorities, and investments 
of our community. Although industry is making 
significant strides in changing the demographics of 
its workplace, the academic community is not. A 
large part of building a sustainable program means 
building the group of stakeholders who believe that 
broadening participation in science is important and 
are willing to invest in it. Hence, one of the major 
goals of this five year project is defining and building 
a “RESESS Sustainability Framework”.  
!e first four years of this internship program have 
experienced early ‘buy-in’ from individual researchers 
and by the geophysical community. Both IRIS and 
UNAVCO have provided resources in the form of 
sta" and dollars and have noted our community’s 
participation in funding and in increased mentoring. 
IRIS provided $15,000 for each of the three years, 

Figure 5.
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and UNAVCO has invested considerable sta" time 
which was not directly funded in the pilot project. 
We propose that this important ‘buy-in’ from 
scientists across the nation provides a substantial 
component of a sustainable program. !is investment 
of funds as well as scientific and other mentoring 
will allow RESESS to increase the number of interns 
served as well as decrease dependence on NSF 
OEDG funds. Table 2 shows the past history of 
RESESS growth as well as projected numbers for 
the near future. Because the USGS is increasing its 
number of RESESS students it will mentor from two 
to six per year, there is less concern about finding a 
su#cient number of science mentors, especially for 
first year students. We have overcome this initial 
perception for long-term viability of RESESS.  
In order to move the program towards true 
sustainability, RESESS needs to create a nonprofit 
business plan that will not only develop new funding 
sources, but that will e#ciently and e"ectively use 
these funds to achieve the aims of the organization. 
!is plan must identify a broad base of potential 
stakeholders and turn them into investors.

!e business model called Business Performance 
Excellence (BPE) defined by Dr. J. Luftig at the 
University of Colorado has been successfully used 
in for-profit and nonprofit organizations to align 
all the individuals in an organization so that the 
organization can achieve its aims. It consists of four 
steps:  1) define who we are and where we are going, 
2) determine what we will measure to quantify 
our success, 3) determine gaps between current 
and desired states, and 4) establish the strategic 
plan to achieve our goals. RESESS will implement 
this process during the first year of the project to 
achieve a sustainable model for RESESS under the 
direction and accountability from Steve Ouellette, 
Director of the Center for Improvement of Business 
Performance in the University of Colorado College 
of Engineering and Applied Science http://www.csscu.
com. Mr. Ouellette has a proven track record and has 
provided input into the design of this approach to 
sustainability and will lead and monitor progress of 
the program. Benchmarks are described later under 
external evaluation.
Step 1: Defining Who We Are

Without a vision, everyone in an organization works 
on what they think is needed. However, there is 
no guarantee that everyone is correct in his or her 
supposition. Successful organizations start with 
a vision of what they will be in the future. As we 
implement BPE, RESESS will establish a common 
vision among stakeholders for what RESESS will 
become in 10 years. Two year missions will direct our 
actions to make progress towards the shared vision.
!e Advisory Committee and Management 
Team must develop a strong statement of what 
di"erentiates RESESS from other projects or 
organizations that might be competing for the same 
limited funding sources. Treacy and Wiersma’s model 
(1993) of strategic di"erentiation will be used to 
guide our discussions of how to skillfully leverage and 
allocate our limited resources.  (Figure 5 is a graphical 
representation of Treacy and Wiersma’s models.) 
!is model will not interfere with normal RESESS 
operations but will allow a prudent analysis of tactical 
decisions on the larger strategic goals.
For example, the program team might choose an 
analysis of any combination of the strategic goals: 
We might choose Operational Excellence (do we 
want a standard product and churn out interns as 
e#ciently as possible for the lowest cost?), Product 
Leadership (do we want to rapidly change the 
program and provide new services and features every 

Table 2.
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year?), or Best Total Solution (do we want to work 
closely with our ‘customers’ to determine and provide 
them with the optimum product and service for their 
particular needs?). Right now, RESESS is focused 
in the Best Total Solution area, but an analysis by 
all stakeholders might result in a di"erent emphasis. 
Treacy and Weirsma note that with limited resources, 
an organization can only excel on one axis of this 
graph, but must also maintain parity in the other 
two.
!e final component of “who we are” is determining 
RESESS’s ‘value proposition.’ Simply put, the 
value proposition is why potential funders want to 
give us their money rather than someone else. By 
understanding what it is that we do that resonates 
with these potential investors, we can ensure that we 
capture and maintain their attention and investment.

Step 2: Determine Measures of Success

!e themes we use in the vision and the mission, the 
value proposition, and the model for di"erentiation 
will be analyzed via a construct analysis in order to 
extract top-level measures of success. If these metrics 
are achieved, we will have successfully achieved our 
goals for the organization. !ese metrics will be 
“cascaded” to every level of responsibility in RESESS 
so that everyone knows what measures they are 
responsible for and how these fit into RESESS’s plan.

Step 3: Gap Analysis

With these measures in hand, the RESESS team can 
use data to assess current performance and determine 
what e"orts will need to be performed in order to 
meet our objectives. To be successful, these e"orts 
will require resources and planning above the usual 
daily activities to achieve.

Step 4: Creating the Strategic Plan

Once the strategic gaps are known, RESESS can 
select the few that are the highest priority, called 
strategic intents. Within the strategic plan, each 
strategic intent will require large breakthroughs 
(strategic objectives) as well as metrics which must be 
maintained or slightly improved (tactical objectives). 
!e strategic and tactical objectives combined with 
our vision become our strategic plan. We can then 
assess what projects and e"orts will achieve this plan 
and deploy these to individuals in the organization.
In this way, our vision, mission, value proposition 
and model for di"erentiation drive our measures of 
success which in turn define where we allocate our 
resources. !e strategic plan is therefore a natural 

outgrowth of our objectives, and every resource 
is devoted to achieving these objectives. Resource 
allocation becomes straightforward and RESESS will 
utilize its limited resources with the utmost e#ciency 
to become a sustainable organization.

4.  MANAGEMENT PLAN  

4.1.  EXPERIENCE, CAPABILITY, AND 
ROLES OF THE PI’S
!e RESESS Director, Dr. Susan Eriksson, will be 
responsible for overall project management including 
supervising the Assistant Director, recruiting and 
working with the Advisory committee, being 
responsible for the development of the RESESS 
Sustainability Framework, and collaborating with 
partner organizations. Eriksson will convene the 
Advisory Committee and provide leadership in 
working with the external business advisor/evaluator 
and provide reports to NSF, UNAVCO board, 
Advisory Committee and other groups as needed.   
Susan Eriksson has extensive experience in areas 
of diversity, geoscience education, and in project, 
program, and institutional management. Her 
attached resume reflects progressive responsibility 
over a 26-year period, leadership in statewide 
initiatives to improve both secondary and higher 
education in STEM fields, and serving as liaison 
between university scientists and science educators. 
As a geoscience faculty member for 22 years, Eriksson 
has a keen understanding of the developmental stage 
and career uncertainties of undergraduate students.  
In her current position as Director of Education and 
Outreach at UNAVCO, Eriksson has advocated for 
diversity as a core value in UNAVCO’s mission, for 
increased diversity of governing committees, and for 
actualization of diversity of recruitment and hiring. 
Eriksson started and led the collaborative RESESS 
project for the past four years.  
Assistant Director, to be hired by UNAVCO, 
will implement the summer program including 
recruitment of students and mentors, direct logistics 
of the project, work with UNAVCO outreach 
person in advertising program, and gradually take 
on more management responsibilities, including 
budget management. !e person hired must be detail 
oriented yet have the professional credentials and 
broad view of the program in order to work closely 
with a spectrum of university faculty and other 
researchers as well as writing/communication and 
community mentors. 
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Mark Hernandez, Director of the Colorado 
Diversity Initiative  (CDI), will sit on the 
management team and coordinate faculty 
involvement from CU in recruiting both interns 
and science mentors, and act as liaisonwith the 
other institutions in the CDI.  CDI sta" will work 
with RESESS sta" to coordinate activities with the 
SMART program in helping identify faculty at CU 
and in promoting joint professional development.  
John Taber will sit on the Advisory Committee. 
As Director of IRIS Education and Outreach, 
he will work with Eriksson on large scale issues 
especially developing outside funding sources. Taber 
and Eriksson have forged a strong collaborative 
working relationship between the UNAVCO and 
IRIS E&O programs and will use this synergy to 
achieve common goals in increasing diversity of our 
communities. Dr. Taber has supervised seismological 
research with undergraduates and served as facilitator 
for the 2001 and 2002 internship programs, and 
he brings significant experience to the management 
team through over seven years of leading the 
IRIS E&O Program, including collaborating on 
the ongoing AfricaArray diversity and workforce 
expansion initiative.
Susan Schwartz, U. California Santa Cruz, heads the 
‘faculty development’ portion, working closely with 
RESESS sta" and the management team, will identify 
California minority-serving tertiary institutions 
for collaboration. Dr. Schwartz will represent the 
UNAVCO Board of Directors in reaching scientists 
in member institutions of the UNAVCO and IRIS 
consortia in becoming stakeholders in RESESS by 
visiting minority serving institutions, investing in the 
program through integrating RESESS with their own 
research programs, and being advocates for diversity 
in Earth Science.  
M. Meghan Miller is president of UNAVCO and 
will ensure institutional commitment to RESESS 
and adherence of RESESS to high standards of 
performance and alignment with the new UNAVCO 
strategic plan. As Dean of the College of Arts and 
Sciences at a comprehensive university, Dr. Miller 
has experience in building programs and promoting 
the development of women and minorities in an 
academic setting.  
Michael Hubenthal, as part of the RESESS 
management team, will establish the formative 
evaluation protocols for the continuous improvement 
of the RESESS program and will coordinate the 
alumni recruiting lecture series. In this role he will 
work closely with the Assistant Director and the 

external evaluator to coordinate data collection and 
interpretation, propose mid-course programmatic 
adjustments and report findings. Hubenthal has 
extensive experience developing protocols to 
provide meaningful data to measure programmatic 
impacts and provide direction for programmatic 
improvements as the IRIS Science Education 
Specialist. Additionally, Hubenthal has deep practical 
knowledge of undergraduate internship programs, 
as he has been responsible for the development 
and implementation of the IRIS Undergraduate 
Internship program since 2003.  
!e current Advisory Committee to RESESS has 
used the model of SOARS for the past three years 
which is to have ‘our own’ scientists choose the 
interns and give input for recruiting mentors. !is 
has worked very well to have local people meet to go 
over applications, to receive reports from the external 
evaluation, to hear how the program is perceived by 
the RESESS sta", and to give input into carrying 
on. However, during the next five years of RESESS, 
our focus will change to having Advisor Committee 
members represent leaders in the constituencies 
we serve. !is would include formal and informal 
leaders in diversity, industry, science as well as the 
leaders in IRIS, UNAVCO, USGS, and sta" of 
these organizations. RESESS intends to broaden 
participation in the Advisory committee to include 
representatives from populations underrepresented in 
science, from industry, and from other stakeholders 
to be identified during the strategic planning 
process. RESESS, USGS, and IRIS management will 
continue to participate with this committee as well 
as adding representatives from new collaborating 
partners.
Communication and coordination of the project will 
be the responsibility of the Director. Two face-to-
face meetings of the Advisory committee will take 
place the first year with teleconferences as needed. 
One physical meeting will happen in subsequent 
years with teleconferences to keep the work moving 
forward.  
Management Team, led by Eriksson, will consist of 
the Co-PI’s (Taber, Schwartz, Hernandez, Miller), the 
Assistant Director (to be hired), and the coordinator 
of the IRIS internship program (Hubenthal). !is 
group will define each member’s specific roles and 
responsibilities, establish a detailed timeline for their 
duties, and coordinate their e"orts. Management 
will meet in a combination of in-person and 
teleconferences. UNAVCO will establish a wiki 
or other management tool for communication, 
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storage of documents, reports, and RESESS archive 
of material. As director of UNAVCO Education 
and Outreach, Eriksson will enlist the services of 
administrative (clerical, financial, logistical) sta" from 
UNAVCO; these duties will be supervised by the 
Director and/or Assistant Director of the Project. 

4.2. TASKS AND TIMETABLE
!e first UNAVCO intern became the first RESESSS 
intern in the summer of 2005 after the naming 
of the OEDG grant recipients that spring. NSF 
OEDG funded the first cohort of students in 2005 
and the program has continued through summer of 
2008. RESESS continues its announcements to the 
community for summer 2009 internships. Hence, 
there will be no interruption of the program, should 
this proposal be funded. In addition, the USGS has 

agreed to increase their mentoring from two to six 
students per year in the Natural Hazards Program. 
!is is a strong indication for the potential growth of 
RESESS.  
!e proposed work for the next five years is a) 
built on the existing RESESS program, b) based 
on a model developed using SOARS as a basis and 
collaborator, c) and modified to suit geology and 
geophysics. Table 3 lists the timetable for the cycles 
of management modification and review, recruiting 
and working with interns for the summer program, 
recruiting mentors and their institutional support, 
evaluation and dissemination. !ere are many aspects 
of expanding and improving RESESS. We plan to 
expand the number of interns to a minimum of 12 
depending on funding outside the OEDG project. 
Supporting this larger cohort of students each year 

Table 3.
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will utilize a web-based means of communication 
patterned after the IRIS model and expanding 
existing distance learning in the writing workshop. 
Building an expanded national community of 
geoscientists and institutions involved in RESESS 
entails identifying and supporting research 
institutions that can host groups of RESESS students, 
providing mentor training for dispersed faculty 
mentors, disseminating results, and building ongoing 
relationships with minority serving institutions.

5.  EVALUATION PLAN
External evaluation of the RESESS program was 
done by the Ethnography and Evaluation Research 
Center, University of Colorado, Boulder who had 
also conducted an evaluation of the SOARS program. 
!e RESESS program evaluation measured whether 
RESESS would enhance interns’ interest in the 
discipline, facilitate enrollment of students from 
under-represented groups in geosciences, encourage 
and support interns’ entry into graduate school, 
preferably in the geosciences, promote intern’s 
socialization into the science community, and 
enhance research and writing skills. 
A five page summary of findings written by the 
external evaluator, Dr. Liane Pederson-Gallagos is 
attached. Interns consistently reported the following 
rewards over the three years of this evaluation:

Raising ambitions with increases in confidence 
Discovering career options
Developing and initiating strategies for successful 
careers
Immediate gains in improvements in subsequent 
schoolwork
Benefits unique to the multiyear design of 
RESESS

Mentors suggested: make the comprehensive 
calendar of intern assignments and events more 
visible, facilitate more mentor team meetings with 
their interns, emphasize RESESS goals especially 
the unique nature of the program including 
expectations of mentors; and streamline the weekly 
program emails. Mentors and interns thought that 
the program responded to the formative evaluation 
results and changed programmatic components and 
procedures accordingly.

5.1. NEW EVALUATION  
RESESS has undergone a three year external 
evaluation process to see if the SOARS model could 
be transferred to di"erent content and to di"erent 
institutional needs. Likewise, SOARS had a large, 
multi-year evaluation to determine its characteristics 
of success. !erefore, we propose moving evaluative 
interaction with interns, mentors, and administrators 
to an internal evaluation and focus the external 
evaluation on achieving the RESESS Sustainability 
Model. We describe here the two types of evaluations.  
Michael Hubenthal of IRIS will lead the internal 
evaluation program that will provide regular 
quantitative and qualitative data to measure 
programmatic successes and to provide direction 
for programmatic improvements. As part of a 
recent external review of the IRIS E&O program, 
contractors from SRI International concluded that 
IRIS “has continually and e"ectively used formative 
evaluation practices that are sound and e"ective 
to understand the impact of the activities being 
sponsored by the group.” 
!is approach to evaluation will enable RESESS 
to remain forward thinking and to adapt to 
challenges. Intern perceptions will be measured by 
follow-up surveys consisting of several open-ended 
questions followed by Likert-style statements, 
where respondents must indicate how closely their 
feelings match a statement using a rating scale. 
Questions will address interns’ perceptions of the 
orientation, leadership and writing workshops, 
logistics (notifications, salary, housing), the level 
of connectivity they felt with the other interns, 
satisfaction with mentors and with the research 
experience, how this experience has a"ected their 
future plans, and their overall opinion with regards 
to learning and growth. RESESS will continue to 
partner with SOARS in the summer-end ‘all hands’ 
review of the summer program.  
In addition to data collected from the students, 
research mentors provide a brief summary addressing 
the overall project, results obtained, and the interns’ 
contribution, positives and negatives of including 
an undergraduate on the research team, and the 
approach used to transition student from dependence 
to independence. Likert-style statements will be 
used to collect all mentor’s (writing/communication 
and community) perceptions on logistics, funding, 
selection process, use of goals during internship, 
benefits of participating, and desire to participate 
again. !e last section of the evaluation is designed 
to look at the role the mentors play in influencing 
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the interns’ attitudes and beliefs about a career in 
research science. Statements in this section will be 
related to statements on the interns’ survey allowing 
correlation between the surveys.
Institutional Review Board (IRB) oversight will be 
provided to UNAVCO on a consulting basis by the 
American Institutes of Research. UNAVCO, as a 
non-profit organization, does not maintain its own 
IRB panel and UNAVCO will pay for this service 
from operational funds.  

5.2.  EVALUATION OF SUSTAINABILITY 
DEVELOPMENT
Steve Ouellette, University of Colorado, will direct 
the Advisory Committee (AC) and Management 
Team in working through the sustainability process, 
will facilitate Advisory Committee Meetings when 
addressing the status of achievement toward this 
process, and will hold groups and individuals 
accountable for the work toward this process. He 
will assume the latter role as external evaluator of this 
project. 
During the first year, the AC will work through the 
process to establish a timetable for accomplishing 
components of the sustainability process:  1) 
determine who we are, 2) construct analysis of 
measures of success and gaps, 3) establish five to 
nine Key Performance Indicators (funding) and 
non-financial indicators, 4) determine what the tasks 
are to achieve these indicators, and 5) assign the 
responsible person to each task.
!e Management Team, led by Eriksson, will provide 
quarterly updates for the Advisory Committee 
and for the external evaluator. Questions that will 
be addressed are: Have we met objectives, e.g. an 
analysis of Key performance indicators and non-
financial indicators for the quarter? What roadblocks 
have we encountered? What are the next steps for the 
upcoming quarter and year? On a yearly basis the 
AC will re-evaluate plans and adjust missions and 
objectives.

6.  DISSEMINATION OF RESULTS
!e presence of RESESS in the geosciences 
community has grown and yet many people still 
do not know of its existence. With new partners, 
significantly increased involvement of scientists 
in minority-serving institutions will leverage 
the enthusiasm and expertise of the scientific 
community. One benefit for dissemination by 
UNAVCO and IRIS communities is that together 
their membership covers 105 unique institutions. 
Both consortia regularly have booths at GSA, AGU, 
and other meetings in which RESESS is featured. 
IRIS, EarthScope, and UNAVCO share a booth at 
SACNAS, National Association of Black Geologists 
and Geophysicists, National Association of Black 
Physicists, and others. RESESS students have 
presented 14 posters on their research at SACNAS, 
NABGG, and AGU. RESESS sta" has given two 
presentations on the progress of RESESS (Pandya 
et al. 2006, Pandya & Eriksson 2005, Pandya et al. 
2007) and a summary of lessons learned (Eriksson 
2008). Invited talks containing RESESS were given 
at the National Association of Black Geologist and 
Geophysicists annual meeting and at University of 
Puerto Rico Mayaguez, University of Texas at Dallas, 
and Baylor University.   
Aside from the new student outreach described in 
this proposal, RESESS will write at least one article 
for a peer reviewed journal and at least one per year 
in a ‘popular’ scientific journal such as EOS, GSA 
Today, SACNAS news, NABGG newsletter, and/ 
or Physics Today. UNAVCO is also exploring how 
to work with the Earth and Fire series to produce 
podcasts in Spanish.  
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