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PROJECT SUMMARY

Overview:

Page A

The geosciences lag behind most other STEM disciplines in diversity and are also projected
to have a deficit in the workforce in the coming years. We need more geoscientists who come
from communities that are more vulnerable to geoscience-related hazards, but there are many
gaps in the pathways that could bring middle and high school students from those communities
to college and beyond in a way that inspires, maintains, and grows their interests. This project
brings together partners who have led successful national efforts addressing pieces of this
problem with three regional partnerships to create integrated pathways from middle and high
school into college. These pathways will focus on opportunities for students to learn about
and address regional environmental hazards while learning geoscience. Experience gained by
initial program partners and regional pilots will be used to create national support structures
for developing integrated geoscience pathways and a collective action framework for expanded
partnerships.

Intellectual Merit :
The project addresses several known barriers to persistence of underrepresented minorities
in STEM: 1) low interest in studying geoscience due to lack of perceived relevance to their
lives and/or perceived employment opportunities; 2) abstract science instruction devoid of
meaningful context delivered with poor pedagogy; 3) lack of continuous pathways and support
across transition points. 
The project capitalizes on practices that are known from research to enhance persistence and
learning: 1) hands-on work with real scientific problems in the classroom, through service-learning,
and in undergraduate research programs; 2) effective mentoring, coaching, and support (and
professional development of mentors, teachers, and faculty); and 3) opportunities to learn
about, prepare for, and envision participation in the workforce. The project will contribute
to the research base by studying the impact of integrated pathways rooted in local context
that incorporate these practices on entry and persistence in STEM.

Broader Impacts :
In addition to directly increasing inclusion of underrepresented populations in STEM, this
project will address two additional national challenges of broad impact: implementation of
the NRC Framework for Science Education, and regional capacity to address pressing environmental
and resource challenges. 
The Framework for K-12 Science Education and the associated Next Generation Science Standards
(NGSS) science instruction integrates science knowledge, science and engineering practices,
and cross-cutting concepts with a new emphasis on social relevance. Performance expectations
in the NGSS at middle and high school levels emphasize the connections between humans and
Earth, and will require significant revisions of existing curricula, professional development
for in-service teachers, and changes to teacher preparation programs in institutes of higher
education.
Many of the socioscientific issues we face today have unequal impacts across society, with
greater vulnerability for minority, low socio-economic status, and under-served groups. Marginalized
communities are mobilizing: looking for scientific partners to help them address issues related
to environmental justice, sustainability, and resilience. This project will serve these communities
by engaging citizens, students, and scientific and educational experts in addressing local
challenges.
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Project Description 
 

I . PERSONNEL 
 

PI and co-PIs 
Cathy Manduca (Director, SERC, Carleton College) PI 
will  manage the overall  project, lead development of shared vision and metrics, and provide 
backbone organizational and infrastructure support. 
 
Donna Char levoix (Director, Education and Community Engagement, UNAVCO) coPI 
will  lead development of mentoring and career preparation aspects of pilots and facilit ate use of 
geodedic data, teaching materials, and research experiences in pilots. 
 
Anne Egger (Director, Office of Undergraduate Research, Central Washington University) coPI 
will  co-lead development of project interactions and facilit ate development of undergraduate and 
teacher preparation aspects of pathways.  
 
Barbara Nagle (Director, SEPUP {Science Education for Public Understanding Program}, 
Lawrence Hall  of Science, University of California, Berkeley) coPI 
will  lead development of K-12 aspects of pathways, including middle and high school curricula 
and teacher professional development.  
 
Raj  Pandya (Program Director, Thriving Earth Exchange, American Geophysical Union) coPI 
will  facilit ate development of service learning and community-based science aspects of 
pathways. 
 
Other senior personnel: 
Mark Benthien (Director for Communication, Education and Outreach, SCEC {Southern 
California Earthquake Center}, University of Southern California) 
will  lead development of the Southern Cali fornia Inland Empire pilot and facilit ate engagement 
via national earthquake drills.   
 
Felicia Davis (Director, Building Green Initiative, Clark Atlanta University)  
will  lead development of the Atlanta regional pilot and consult on increasing the capacity of all  
programs and pilots to serve Afr ican American students. 
 
Norma Neely (Director, American Indian Institute, University of Oklahoma)  
will  lead development of the Oklahoma tribal nations pilot and consult on increasing the capacity 
of all  programs to serve Native American Students. 
 
John Taber (Director, Education and Public Outreach, Incorporated Research Institutions for 
Seismology {IRIS})  
will  lead development of undergraduate research aspects of pilots and facilit ate use of seismic 
data, teaching materials and research experiences in pilots. 
 
To be named: Senior Personnel from pilot programs and evaluation and research leadership 
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II . PROJECT 
 

Intellectual Merit: Many of the socioscientific issues we face today—such as understanding, predicting, 
and adapting to the effects of sea level rise on coastal communities—have unequal impacts across society, 
with greater vulnerabilit y for minority, low socio-economic status, and under-served groups (e.g., Blaikie 
et al., 2014; Cutter, 2006). These issues require the knowledge, insight, and skills of geoscientists. 
Unfortunately, the geosciences lag behind most other STEM disciplines in diversity and are also projected 
to have a deficit in the workforce in the coming years (BLS, 2016-17; Gonzales and Keane, 2010; NAS et 
al., 2011; NSF/NCSES, 2015). We need more geoscientists who come from communities that are more 
vulnerable to geoscience-related hazards, but there are many gaps in the pathways that could bring middle 
and high school students from those communities to college and beyond in a way that inspires, maintains, 
and grows their interests. Specificall y, those gaps include 

 Current middle school Earth science curricula are largely disconnected from societal issues and 
lack relevance for most students; 

 Few high schools offer Earth science courses, and those that do typicall y offer them as alternative 
science courses for non-college-bound students; 

 As a result, few students arrive at college seeing the relevance of geoscience to them and their 
communities; this lack of relevance is reinforced in most introductory courses in the geosciences 
that focus on “ traditional”  geoscience; 

 Introductory students (and even students who major in the geosciences) have few opportunities to 
engage in research that shows how geoscience can help address problems in their communities; 

 Communities face pressing challenges related to climate change, vulnerabilit y to natural hazards, 
and natural resources, but many don’ t have trusted, local, culturally-competent expertise they can 
work with to address these challenges; 

 Undergraduate and graduate students in the geosciences have a limited view of options in the 
workforce, don’ t see ways that geoscience research and skills have relevance to themselves and 
their community, and have few opportunities to develop the skills necessary to work at the 
community-science interface—even though this is projected to be a growth area for new jobs. 

 

The proposed project brings together partners who have expertise and success in filli ng one or more of 
these gaps through engaging local communities around socioscientific issues, but have not previously 
worked to connect all  of the steps along the pathway together.  
 

Goals and measurable objectives 
The goals of the proposed work, Engaging Local Communities in Geoscience Pathways, are to 

 Create more opportunities for students in geoscience to work on real problems of importance to 
their community throughout their education and beyond; 

 Develop and test pathways rooted in local contexts that lead from early exposure to societall y-
relevant geoscience through deeper exploration in high school and college to careers where they 
can use their geoscience expertise to support their communities; 

 Develop a scalable model that supports customization of pathways for local relevance and needs; 
 Create a community of practice that grows through engagement of individuals and groups 

engaged in addressing parts of this system; 
 Create a national support system that exploits economies of scale while honoring the importance 

of local context.  
 

To achieve these goals, we will  address six objectives, shown as activities in the logic model (Fig. 1): 
1. Bring together partners with demonstrated success in connecting geoscience and society at 

different steps along the pathway with teams from three regional systems to develop a shared 
vision for geoscience academic pathways that are connected to local goals and aspirations, and 
develop metrics for measuring successful implementation of those pathways; 
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2. Design the pathways based on the shared vision and an initial set of socioscientific issues: 
earthquake hazards, freshwater availabilit y, and coastal hazards, which we have selected because 
of the availabilit y of data, data tools, and expertise of our research partners; 

3. Revise and adapt existing resources and design new ones as necessary to complete the pathways; 
4. Test the pathways through implementation in the three regions using the success metrics; 
5. Determine the essential components of the pathway support structure and tools needed for other 

regions to implement pathways locally; 
6. Develop scalable ways to support development and implementation of pathways in other regions. 

 
 

Figure 1. Logic model for Engaging Local Communities in Geoscience Pathways. 
 

In the two-year pilot project, we will  complete objectives 1, 2, make initial progress on objectives 3, 4, 
and 5, and develop an initial scalable model (6). Funding will  bring the partners together with the regional 
teams 3 to 4 times: initiall y to establish the shared vision, and then to complete the work of designing the 
pathways. As shown in the list below, the initial partners have experience in scaling their individual 
projects and bring national networks that support expansion of the program. We will  use our experiences 
with the regional systems to develop a scalable model for increasing partners and topics, supporting the 
creation of new regional pathways using a collective impact model (Kania and Kramer, 2011).  
 

The proposed regional pilots are chosen for diversity in local populations and impact of natural hazards.  
They capitalize on existing collaborations and networks among the project leadership and match regional 
issues to topical program strengths. The diversity of the regional pilots provides the breadth needed to 
design a generali zable scale up strategy and provides a strong basis for the evaluation of our success 
metrics (Objectives 5 and 6). In an INCLUDES Alli ance, we would anticipate adding additional program 
partners, regional partners, and expanding the types of data and issues that can be addressed.   
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Proposed regional pilots  
 A team in the Inl and Empire of Cali fornia that includes leaders from K-12 school district(s), 
community college(s), local CSU and UC campuses, informal education institutions, and workforce 
representatives (lead: Benthien; primary underrepresented population: Hispanic). 

 A team of a selected tribal nations in Oklahoma that have strong relationship with school districts, 
participates in science camps, have linkages to one or more tribal colleges, the University of Oklahoma, 
and workforce representatives (lead: Neely, primary underrepresented population: Native American). 

 A team from the At lanta Metr o area that includes K-12 school districts, historicall y black colleges, a 
natural history museum, other colleges and universities, several STEM enrichment programs, and 
workforce representatives (lead: Davis, primary under-represented population: Afri can American). 
 

List of partners 
 SERC/InT eGrate: The InTeGrate STEP Center in the Geosciences increases opportunities for 
undergraduate students to learn about the Earth in the context of resource and environmental issues, 
both within geoscience programs and across the undergraduate curriculum. Teaching materials 
developed by inter-institutional teams of faculty have been used in courses enrolli ng more than 9,500 
students and 16 pilot programs are testing models for effective practices in supporting the success of 
diverse students. InTeGrate developed a community of transformation that extends the one developed 
by On the Cutting Edge (Manduca et al., 2010), which includes over 2,000 geoscience faculty and 
graduate students from over 850 institutions and has produced measurable shifts in teaching practice 
(Manduca et al., in revision; Teasdale et al., in revision). InTeGrate uses a complex social system 
approach to the design, implementation, and evaluation of the project (Kastens and Manduca, 2016). 

 Lawrence Hall  of Science/SEPUP: The Science Education for Public Understanding Program 
(SEPUP) is a secondary science curriculum development group. SEPUP materials integrate disciplinary 
concepts with science and engineering practices in the context of personal and social issues related to 
science. Scott (2000) found that students in Los Angeles Unified School District who used a two-year 
high school sequence of Integrated/Coordinated Science classes that were substantially based on 
SEPUP’s Science and Sustainabilit y course showed significant gains on the SAT9 (Stanford 
Achievement Test) science test, and that higher numbers of students, and in particular underrepresented 
minority students, enrolled in advanced science courses after taking ICS. 

 Southern Cali fornia Eart hquake Center (SCEC): SCEC coordinates research on earthquake science 
at more than 70 research institutions nationwide. SCEC leads Cali fornia’s Earthquake Country Alli ance 
(ECA), a publi c-private partnership that created the Great Cali fornia ShakeOut. With support from 
FEMA, SCEC has expanded ShakeOut across the country and worldwide (43.5 milli on participants in 
2015). SCEC/ECA coordinate the EPIcenter (Education and Public Information Center) Network of 
museums, parks, and other venues that host ShakeOut activities, develop educational materials, and 
share best practices. SCEC also provides educator professional development, installs Quake Catcher 
Network (QCN) sensors in schools and museums, develops curricular resources, and coordinates two 
undergraduate intern programs with more than 30 students each summer. 

 UNAVCO: UNAVCO supports geodesy workforce development and education (Bartel and Charlevoix, 
2015; Philli ps et al., 2015; Wdowinski and Eriksson, 2009), including the development of curricular 
materials for 6-12 educators and higher education. The GETSI (GEodesy Tools for Societal Issues) 
project provides curriculum at both the geology-majors and introductory levels (Douglas et al., 2014; 
Pratt-Sitaula et al., 2015). UNAVCO prepares and propels under-represented minority undergraduate 
students into geoscience careers and graduate programs through a combination of work and research 
experiences along with professional development and training through intentional mentoring 
(Charlevoix and Morris, 2014, 2015; Fifolt and Searby, 2010; Morris and Charlevoix, 2014).  

 IRIS: The IRIS (Incorporated Research Institutions for Seismology) Consortium, with over 120 
university members and 20 educational affili ates, provides educational resources, workforce 
development support, and access to seismic data and equipment for a wide range of audiences (Taber et 
al., 2015), including citi zen science (Cochran et al., 2009). IRIS’  commitment to workforce 
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development includes a distributed REU program which has provided mentored research experiences 
for over 155 undergraduates (Hubenthal and Taber, 2014); introducing underrepresented minorities to 
geophysics via a field experiences program; developing data-rich activities for the undergraduate 
classroom (Taber et al., 2014); and supporting early career investigators via mentoring, webinars, and 
workshops (Colella et al., 2015; Hubenthal et al., 2015).    

 Thr iving Eart h Exchange (TEX):  This program helps all  communities, including historically under-
served communities, leverage relevant science and work with scientists to advance their priorities and 
address their challenges related to climate change, natural hazards, and natural resources. TEX has 
established over 20 collaborative local partnerships and working relationships with groups such as the 
International County/City Managers Association to develop strategies for project identification, team 
building and collaboration, and scaling science-community interaction.  

 American Indi an Institute: The American Indian Institute (Aii ) at the University of Oklahoma is a 
nonprofit American Indian training, research, and service organization. Aii ’s primary goals include 
promotion and support of Indian education; health promotion and disease prevention; art, culture, and 
language preservation; and tribal leadership and organizational development. Aii  offers workshops, 
seminars, conferences, onsite training, and consultation on tribal, state, regional, and international levels 
on a variety of topics and issues that affect the Indigenous peoples of North America. 

 
Broader Impacts: Improving inclusion in STEM  
The design of the pathways will  build on opportunities to catalyze changes that are in alignment with 
effective practices while providing opportunities for further research. First, the Next Generation Science 
Standards (NGSS Lead States, 2013) and the Framework for K-12 Science Education (NRC, 2012) have 
been adopted by 16 states, with many more likely to follow. Performance expectations in the NGSS at 
middle and high school levels emphasize the connections between humans and Earth, and will  require 
significant revisions of existing curricula, professional development for in-service teachers, and changes 
to teacher preparation programs in institutes of higher education (e.g., Wysession, 2014). We will  address 
this need and facilit ate local implementation, strengthening geoscience early in students’  education. 
 

Societall y-relevant geoscience curricular materials are being adopted in introductory undergraduate 
geoscience courses across the country (e.g., Gosselin et al., 2015; O’Connell  et al., 2015). The 
contextualization of science instruction is believed to increase interest and learning particularly for 
students from underrepresented groups (Scott, 2000) and instructors report that students are more engaged 
when they use these materials than they are with other content (Kastens et al., 2014). We will  extend the 
contextualization of science by creating multiple opportunities for students to engage in addressing real-
world local problems throughout their education, an unstudied extension of the established best practice.    
 

Outside of academia, marginali zed communities are mobili zing, looking for scientific partners to help 
them address issues related to environmental justice, sustainabilit y, and resilience. They are looking for 
partners who can share relevant knowledge and work with them to advance their capacity to integrate 
science into planning and decision-making, and open career pathways related to science and technology. 
We will  capitalize on this need by engaging students in locally-based real-world problem solving that 
brings together principles of community-based science, citi zen science, and service learning. 
 
Effects on the nation’s geoscience workforce 
If  we are successful in our efforts, we expect to see (1) more quali fied middle and high school teachers 
who are prepared to teach geoscience in the context of societal issues of relevance to diverse communities 
while meeting the spirit of the three-dimensional framework of the NGSS (e.g., Elli ns and Olson, 2012; 
Elli ns et al., 2013); (2) increased matriculation into geoscience programs and persistence to degree 
moving geoscience demographics toward national averages; (3) more and more diverse graduates who 
enter the workforce to use their geoscience skills and expertise, within and beyond what is traditionally 
considered the “geoscience workforce”; and (4) more and more communities, including historicall y 
underserved communities, who are actively using geoscience to become more resilient and sustainable.  
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Barbara W. Nagle 

SEPUP Director, Lawrence Hall  of Science, University of Cali fornia, Berkeley, CA 94720 
bnagle@berkeley.edu 

 
A. PROFESSIONAL PREPARATIO N 

Wellesley College  Wellesley, MA  Molecular Biology  A.B., 1972 
University of Pennsylvania Philadelphia, PA Biology   Ph.D., 1977 
University of Cali fornia Berkeley, CA  Cell  Biology   1977–1981 
Cali fornia State University Hayward, CA  Teaching Credential  1986 

B. APPOINTMENTS 

1/2003-present Director, Science Education for Public Understanding Program (SEPUP), 
Lawrence Hall  of Science, Berkeley, CA 

7/1996-12/2003 Co-Director, Science Education for Public Understanding Program (SEPUP), 
Lawrence Hall  of Science, Berkeley, CA 

9/1990-6/1996 Teacher Associate, Science Education for Public Understanding Program 
(SEPUP), Lawrence Hall  of Science, Berkeley, CA (On loan from the Oakland 
Unified School District) 

9/1985-8/1991 Chemistry Teacher, Science Department, Fremont High School, 4610 Foothill  
Boulevard, Oakland, CA 94610 

7/1981-8/1985 Assistant Research Physiologist, Department of Physiology-Anatomy, University 
of Cali fornia, Berkeley, CA 

C. PRODUCTS 

Related Products 

1. Bellantoni, J., Hariani, M., Seaver, D., Nagle, B., Cuff , K., & Dombkowski, S. (2012). Issues 
and earth science. Second Edition. The Science Education for Public Understanding Program, 
Lawrence Hall  of Science, University of Cali fornia, Berkeley. Produced by Lab-Aids, Inc., 
Ronkonkoma, NY. http://sepuplhs.org/middle/iaes/ 

2. Nagle, B., Hariani, M., Markey, D., Thier, H. D., Davison, A., Boudreau, S. K., Seaver, D., & 
Baumgartner, L. (2012). Issues and life science. Second Edition. The Science Education for 
Public Understanding Program, Lawrence Hall  of Science, University of Cali fornia, Berkeley. 
Produced by Lab-Aids, Inc., Ronkonkoma, NY. Print ISBN 978-1-60301-496-0. 
http://www.sepuplhs.org/middle/ials/index.html 

3. SEPUP. (2011). Science and Global Issues: Biology. The Science Education for Public 
Understanding Program, Lawrence Hall  of Science, University of Cali fornia, Berkeley. Produced 
by Lab-Aids, Inc., Ronkonkoma, NY. http://www.sepuplhs.org/high/sgi/index.html 

4. Nagle, B., Hariani, M., & Siegel, M. (2006). Achieving a vision of inquiry: Rigorous, engaging 
curriculum and instruction. In R. Yager, Ed. Exemplary science in grades 5–8: Standards-based 
success stories. Arlington, Virginia: NSTA Press. http://static.nsta.org/files/PB192X2web.pdf 
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5. Siegel, M.A., Hynds, P., Sicili ano, M., & Nagle, B. (2006). Using rubrics to foster meaningful 
learning. Assessment in Science: Practical Experiences and Education Research. Arlington, VA: 
National Science Teachers Association Press, 89-106. 

Other Significant Products 

1. Nagle, B. (2015). Engineering Design in SEPUP’s Middle School Issue-Oriented Science 
Program. In C. Sneider, Ed. The Go-To Guide For Engineering Curri cula, Grades 6–8.  Corwin 
Press: Thousand Oaks, CA. http://www.corwin.com/books/Book241762 - tabview=toc 

2. Bellantoni, J., Nagle, B., Dombkowski, S., Seaver, D., Hariani, M., Lenz, L., Markey, D., 
Howarth, J., Amosslee, L., &  Davison, A. (2012). Issues and physical science. Second Edition. 
Commercial Edition. The Science Education for Public Understanding Program, Lawrence Hall  
of Science, University of Cali fornia, Berkeley. Produced by Lab-Aids, Inc., Ronkonkoma, NY. 
http://www.sepuplhs.org/middle/iaps/index.html 

3. Nagle, B., Siegel, M.A., & Barter, A. (2004). Evolution of li fe science assessments for middle 
school. Paper presented at the annual meeting of the National Association for Research in 
Science Teaching, Vancouver, BC. http://sepuplhs.org/pdfs/NagleSiegelBarterNARST.pdf 

4. Wilson, M., Thier, H., Sloane, K., & Nagle, B. (1996, April ). What have we learned from 
developing an embedded assessment system? Paper presented at the annual meeting of the 
American Educational Research Association, New York. 

D. SYNERGISTI C ACTI VITIES  

1.  Contributor to science curriculum and teacher professional development for NGSS 
Is currently Co-PI for NSF-funded Moving Next Generation Science Standards into Practice: A 
Middle School Ecology Unit and Teacher Professional Development Model (NSF DRL-1418235, 
$1,728,035, 9/1/14–8/31/18, PI James Short, Co-PI Suzanne Wilson.). For this project, Nagle 
leads the curriculum team, which has completed development of the first field-test edition of 
Disruptions in Ecosystems: Ecosystem Interactions, Energy, and Dynamics, a middle school 
curriculum unit to support the NGSS. This course was field-tested in New York City during the 
2015–2016 school year, and will  be revised based on feedback from teachers and an expert panel 
and tested again in 2016–2017. Nagle also contributed to professional development for the field 
test teachers. 
 

2.  Developer of SEPUP secondary science curricular materials and professional development 
Contributed to proposal development, leadership, and authoring teams for SEPUP’s NSF-funded 
three-year issue-oriented middle school program (Issues and Earth Science, Issues and Life 
Science, and Issues and Physical Science) and high school courses (Science & Sustainabilit y and 
Science and Global Issues: Biology. Served as the PI for NSF-funded grant that developed Science 
in Global Issues (NSF DRK–12 0352453, $2,668,188, 3/1/04–11/30/11). This project produced a 
yearlong high school biology curriculum. Each Science and Global Issues unit uses a 
socioscientific issue related to sustainabilit y as the context for high school biology. 
Served as PI and co-author for U.S. Department of Energy-funded Hydrogen Technology and 
Energy (HyTEC) curriculum (DE-FG36-04-GO14277, 9/1/04–8/31/12). This project produced 
and disseminated a high school curriculum unit titled Investigating Alternative Energy: Hydrogen 
& Fuel Cells. Has also delivered numerous professional development sessions to support these 
programs and related to a variety of topics in science education, including science instructional 
materials, the NGSS, assessment, inquiry, differentiated instruction, and literacy in science. 
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Biographical Sketch   Rajul E. Pandya  
Thriving Earth Exchange • American Geophysical Union (AGU), Washington, DC • rpandya@agu.org 

 

Professional preparation 
University of Illi nois  Urbana, IL  Physics    BS 1991 
University of Washington Seattle, WA Atmospheric Sciences  PhD 1996 
 

Appointments 
2013 - Present Program Director, Thriving Earth Exchange, American Geophysical Union 
2011-2013   Director, Spark: UCAR Office of Education, University Corporation for Atmospheric 

Research 
2004-2011   Director, Significant Opportunities in Atmospheric Research and Science, University 

Corporation for Atmospheric Research 
2002-2004   Outreach and Community Relations Liaison, Digital Library for Earth Science 

Education (DLESE) Program Center 
1999-2002   Assistant Professor of Meteorology, West Chester State University 
1996-1998   Post-Doctoral Fellow, National Center for Atmospheric Research  
 

Products    Most Relevant  
Pandya, R., J. Galkiewicz, B. Willi ams, H. Furukawa, K. Berry, 2014: Using the Thriving Earth 

Exchange to advance community science. The Leading Edge 33, 12, 1330-1334. DOI: 
10.1190/tle33121330.1 

Pandya, R. E., 2014: Community-Driven Research in the Anthropocene. Future Earth--Advancing Civic 
Understanding of the Anthropocene, Diana Dalbotten, Ed., American Geophysical Union, 53-66.  

Maldonado, J.K., Colombi, B. and Pandya, R. Eds., 2014: Climate Change and Indigenous Peoples in the 
United States. Springer International Publishing. 

Porticella, N., Bonfield, S., DeFalco, T., Fumarolo, A., Garibay, C., Jolly, E., Huerta Migus, L., Pandya, 
R., Purcell , K., Rowden, J., Stevenson, F., and Switzer, A., 2013: Promising Practices for Community 
Partnerships: A Call  to Support More Inclusive Approaches to Public Parti cipation in Scientific 
Research. (Available at http://www.birds.cornell .edu/citscitoolkit/promisingpractices) 

Pandya, R. E., 2012: A framework for engaging diverse communities in citi zen science in the US. 
Frontiers in Ecology and the Environment 10: 314–317. DOI: 10.1890/120007 

Additional products 
Soleri, D., J. W. Long, M. Ramirez-Andreotta, R. Eitemiller, and R. Pandya, 2016: Finding Pathways to 

More Equitable and Productive Public-Scientist Partnerships, Citizen Science: Theory and Practice (in 
press).  

Pandya, R., A. Hodgson , M. Hayden, P. Akweongo, T. Hopson, A.A. Forgor, T. Yoksas, M.A. Dalaba, 
V. Dukic, R. Mera, A. Dumont, K. McCormack, D. Anaseba, T. Awine, J.M. Boehnert, G. Nyaaba, A. 
Laing, and F. Semazzi, 2015: Using Weather Forecasts to Help Manage Meningitis in the Sahel, 
Bulletin of the American Meteorological Society, 96, 103–115. DOI: 10.1175/BAMS-D-13-00121.1 

Charlevoix, D., R. Pandya, A. Bridger, T. Gill , E. Hampton, R. Herman, J. Knox, W.W. Lee, Diane 
Stanitski, 2014: New Directions for the Education Symposium, accepted for publication in the Bulletin 
of the American Meteorological Society.  DOI: 10.1175/BAMS-D-13-00121.1  

García-Pando, Carlos Pérez, M. C. Thomson, M. C. Stanton, P. J. Diggle, T. Hopson, R. Pandya, R. L. 
Mill er, and Stéphane Hugonnet, 2014: Meningitis and climate: from science to practice. Earth 
Perspectives 1, 1-15.  DOI: 10.1186/2194-6434-1-14 

National Research Council , 2010: NOAA’s Education Program: Review and Critique. J. W. Farrington 
and M. A. Feder, Editors, The National Academies Press, 169 pp. DOI: 10.17226/12867 

 

Synergistic activities 
1. Advancing community science. Community science is a participatory approach to science research and 
education that emphasizes close collaboration between scientist and community leaders in all  scientific 
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processes -from identifying scientific questions that are community relevant through collecting and 
analyzing data together to applying results to produce local impact. As Program Director for AGU’s 
Thriving Earth Exchange, Pandya uses community science to leverage geoscience, produce impact, and 
support AGU’s mission of discovery for the benefit of humanity. Under Pandya’s leadership, TEX has 
developed and implemented a model for launching and advancing locally-focused community science 
partnerships that produce impactful solutions, built  partnerships with a diverse set of community-serving 
organizations, created and refined processes for matching scientists and community leaders, and mined 
knowledge from a variety of disciplines to coach and mentor community-science project teams. TEX has 
launched nearly 30 unique projects, which range in scope from a pilot project to help 20 residents in a 
diverse low-income Denver neighborhood pilot new low-cost sensors to identify harmful chemicals 
entering their home to an international project to work with vill agers in Afghanistan to adapt their 
traditional agricultural calendars to a rapidly changing climate. 
2. Growing a community of practice around community science. In the geosciences, community science 
connects with geoscience education and outreach, citizen science, actionable science, service learning, 
efforts to broaden participation, and environmental justice. Pandya is active participant in these 
communities and has held leadership positions in some of those communities. He has developed and led 
sessions, workshops, and symposia exploring how community science connects to these topics at 
professional society meetings and for smaller groups, and authored articles or given invited talks on 
community science. As part of TEX’s long term plan, it will  convene and advance a community of 
practice around community science, this proposal is one of several efforts toward that end.  
3. Launching and leading multidisciplinary research. Pandya assembled, led, and secured funding for a 
multidisciplinary and multinational team that developed new tools to inform the distribution and timing of 
meningitis vaccines in sub-Saharan Afr ica. This project, funded by google.org, used community input and 
new data to uncover the link between meningitis transmission and relative humidity and worked with 
public health workers to design a straightforward tool to provide relative humidity predictions that was 
used to inform vaccination production. In addition, over 15 papers were published based on this research, 
which was also part of the graduate work of 3 students: 1 from the US and 1 from Afr ica. This work was 
also a springboard for additional work in the region, funded by NSF and other agencies. 
4. Broadening participation in the geosciences. As part of DLESE, Pandya was part of several efforts to 
engage diverse communities as partners in developing the digital library. As director of SOARS, he 
expanded the program to recruit and support LBGTQ students and students with disabiliti es and 
introduced collaborative research with communities. He led the UCAR Afr ica Initiative, which increased 
scientific collaborations between Afr ican scientists and UCAR, and introduced “ listening conferences”  
that launched several productive collaborations between UCAR scientists and educators and indigenous 
leaders. Working with schools in Denver and Puerto Rico, he launched a summer internship program for 
high-school students at NCAR. With AMS, Pandya facilit ated the launch of an organization for LBGTQ 
members, led the team that drafted the first policy on harassment and professional conduct at meetings, 
and created numerous venues for people to learn about and tackle issues of disabilit y, gender, and 
diversity. As a board member for the Citizen Science Association, he helped guide the establishment of 
the Integrity, Diversity and Equity Working Group. The Thriving Earth Exchange uses community 
science to advance the priorities of diverse and historically underserved communities. 
5 Management experience. Pandya has managed large grants and programs since 2004 when he became 
the director of the SOARS Program, a multi -year REU program with comprehensive mentoring that 
broadens participation in the geoscience. As director of Spark, Pandya managed a staff of 20, provided 
strategic leadership on NCAR and UCAR's education portfolio, and led teams that produced teacher 
educations, student internships, and educational and curricular materials for formal and informal 
education. Pandya has served on the board of the “I  Have a Dream Foundation of Boulder,”  including 5 
years as chair, which helps children in underserved communities advance academically - from 2nd grade 
to college - through mentoring, scholarships, and academic enrichment. He is also on the board of 
Directors of the Citizen Science Association and serves as the Commissioner for Human Resources with 
the American Meteorological Society, where he manages 3 boards and numerous committees.  
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Mark Lee Benthien 
Southern California Earthquake Center, University of Southern California,  

Los Angeles, CA 90089 benthien@usc.edu 
 
PROFESSIONAL PREPARATION 
 

University of California, Los Angeles Los Angeles, CA Geophysics BS, 1995a  
University of Southern California  Los Angeles, CA Public Policy MPP, 2003 
 

 
APPOINTMENTS 
 

2001–present Director for Communication, Education, and Outreach, Southern California  
  Earthquake Center, University of Southern California, Los Angeles, CA 
1999–2001 Assoc. Director for Outreach, Southern California Earthquake Center, University of  
  Southern California, Los Angeles, CA 
1996–1999 Outreach Specialist, Southern California Earthquake Center, University of  
  Southern California, Los Angeles, CA 
1995–1996 Graduate Research Assistant, California Institute of Technology, Pasadena CAa 

 
 
PRODUCTS RELATED TO THIS PROJECT 
 

Jones L.M. and Benthien, M.L. Preparing for a “Big One”: The Great Southern California ShakeOut, 
EERI Spectra, 27, no. 2, pp 575-595, 2011 

Jones L.M. and Benthien, M.L. Putting Down Roots in Earthquake Country, Special Publication of the 
Southern California Earthquake Center, University of Southern California, 32 pages, 2011 
(available online at www.earthquakecountry.org/roots) 

Benthien, M.L. and Pearce, I., Seven Steps to an Earthquake-Resilient Business, Special Publication 
of the Southern California Earthquake Center, University of Southern California, 16 pages, 2008 
(available online at www.earthquakecountry.org/roots) 

Benthien, M.L. and L.A.’s ‘Puente Hills’ Earthquake, One Week Later, Natural Hazards Observer, 28, 
no. 3, p. 1-3, 2004 

Benthien, M.L. and Andrews, J.H., Development and Implementation of the SCEC 
Communication, Education and Outreach Program, Seismological Research Letters, 74, 
no. 5, p. 511-515, 2003. 

 
       OTHER SIGNIFICANT PRODUCTS 
 

Field, N., L. Jones, T. Jordan, M.L. Benthien, and L. Wald, Earthquake shaking; finding the 
"hotspots” USGS Fact Sheet 001-01, 2001 

Henyey, T.L., G.S. Fuis, M.L. Benthien, T.R. Burdette, S.A. Christofferson, E.E. Criley, R.W. 
Clayton, P.M. Davis, J.W. Hendley II, M.D. Kohler, W.J. L, The "LARSE" Project– 
Working Toward A Safer Future For Los Angeles, USGS Fact Sheet 111-99, 1999. 

Forrest, M., T. Rockwell, T. Henyey, and M.L. Benthien, Shattered Crust Series #2:  The 
Palos Verdes Fault Guide, Edited by Jill Andrews, Southern California Earthquake 
Center, 1996. 

Fuis, G. S., D. A. Okaya, R. W. Clayton, W. J. Lutter, T. Ryberg, T. M. Brocher, T. L. 
Henyey, M. L. Benthien, P. M. Davis, J. Mori, R. D. Catchings, U. S. ten Brink, M. D. 
Kohler, K. D. Klitgord and R. G. Bohannon, Images of Crust Beneath Southern California 
Will Aid Study of Earthquakes and Their Effects, EOS, Transactions of the American 
Geophysical Union, 77, no. 18, pp. 173-176, 1996. 

Kohler, M. D., P. M. Davis, H. Liu, M. L. Benthien, S. Gao, G. S. Fuis, R. W. Clayton, D. 
Okaya and J. Mori, Data Report for the 1993 Los Angeles Region Seismic Experiment 
(LARSE93), Southern California: A Passive Study from Seal Beach Northeastward 
through the Mojave Desert, U. S. Geological Survey, Open- File Report, 96-85, p.82, 
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