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INTRODUCTION

Underrepresentation of minority groups in science, 
technology, engineering, and mathematics (STEM) fields, 
particularly in the geosciences, remains a systemic issue 
in the United States, resulting in low college enrollment 
and workforce representation (Bernard and Cooperdock, 
2018; Dutt, 2020). Addressing this issue is critical for a 
workforce that reflects the population and enhances eco-
nomic competitiveness and fosters innovation. Two-year 
colleges (2YCs) have diverse student populations (AACC, 
2024) who are critical to the geosciences pipeline, as 
transfer students constitute ~27% of geoscience degree 
earners (Wilson, 2018). However, this can be improved 
since many 2YC students drop out of the pipeline because 
of the significant challenges faced by first-generation col-
lege attendees, single parents, and those balancing work 
and education, and they often experience delayed gradua-
tion rates (Wolfe, 2018).

Mentored, paid research internships are key strategies 
for engaging transfer students and enhancing their 

success (Blake et al., 2013; Hodder et al., 2015; Karsten, 
2019; Di Leonardo et al., 2022). At Oregon State University, 
a four-year college/university (4YCU), 46% of geoscience 
majors from 2010 to 2020 were transfer students. During 
this period, two programs in Oregon funded by the U.S. 
National Science Foundation (NSF)—Increasing Diversity 
in Earth Sciences (IDES) and Linn-Benton–Oregon State 
Geobridge—sought to enhance the success of some of 
these students, thereby contributing to broadened partici-
pation in the geosciences. Herein, we share our approach 
and outcomes and offer insights and recommendations as 
a community resource.

THE PROGRAMS

Our programs used holistic application evaluations and 
were intentionally designed to recruit participants who 
were potentially “at risk” due to challenges such as finan-
cial insecurity, family commitments, and the academic 
and social disorientation known as “transfer shock” 
(Thurmond, 2007).

Introducing participants to field geology and geological mapping was part of the strategy to build confidence and self-efficacy to help them navigate their geoscience journey. 

26  GSA TODAY  |  October 2025	 www.geosociety.org/gsatoday

mailto:desilvsh@oregonstate.edu
https://doi.org/10.1130/GSATG620GW.1
http://www.geosociety.org/gsatoday


Provide continuous, multiyear, 
funded engagement

 •Individual mentored research on themes  
that resonate with stated student interest 

•Academic, state and federal 
agency, and informal education/
outreach institution mentors

Cohort research project in first year; subsequent 
employment in the same laboratory or 
individual research projects with mentors

Enhance soft and hard skills 
to reduce transfer shock and 
increase their self-efficacy

•Initial geographic information 
systems (GIS) “Boot Camp”

•Field trips
•Seminar series
•Team-building activities
•Peer mentoring in classwork

•Short courses in mineralogy, petrology, 
introduction to field geology 

•Field trips
•All the above, emphasizing 

connections to cognate sciences
•Peer mentoring in classwork

Inculcate technical and 
marketable skills related to 
geoscience employment

•Initial GIS Boot Camp
•Professional soft skills through project 

reports, theses, presentations

•Advising to take GIS courses or certificates
•Training in Python coding
•Professional soft skills

Increase participant 
access to academic and 
professional networks

•Research seminars and topical 
geological career seminars 

•Interning with academic institutions, 
state and federal agencies, informal 
education outreach institutes

Research seminars and topical 
geological career seminars 

Table 1. Key elements of the Increasing Diversity in Earth Sciences (IDES) 
and Linn-Benton-Oregon State Geobridge (LBOS-Geobridge) Programs

IDES LBOS Geobridge

IDES and Geobridge programming (Table 1) empha-
sized multiyear, funded engagement to provide stability 
and reduce financial pressures. To help students build 
confidence and self-efficacy in the geosciences, the pro-
gram offered focused training to develop both soft and 
hard skills as well as technical and marketable skills for 
future geoscience careers, while also expanding their aca-
demic and professional networks. Peer-mentoring and 
team-building activities were central efforts to fostering a 
sense of community, addressing the isolation many 
transfer students experience.

IDES, operating from 2010 to 2013 at Oregon State 
University, brought together two- and four-year colleges, 
government agencies, and outreach centers. It introduced 
participants to geospatial tools for exploring earth science 
topics and then provided two-year, individual mentored 
research experiences. The program recruited 41 students, 
83% of whom were from underrepresented groups. Nearly 
60% were female, and 47% identified as ethnic minorities. 
The participants’ pre-entry grade point averages (GPAs) 
ranged from 2.5 to 4.0, reflecting a wide range of aca-
demic backgrounds.

Building on IDES, from 2016 to 2019, Geobridge con-
nected Linn-Benton Community College (LBCC) students 
to Oregon State University (OSU) through extracurricular 
activities to ease the transition. Cohorts worked on place-
based group research projects. Participants included vet-
erans, first-generation college students, individuals re-
entering higher education, and students with disabilities. 
Of this diverse group, 15% were underrepresented minori-
ties, 61% were female, and pre-entry GPAs ranged from 
2.5 to 4.0.

OUTCOMES

Evaluation through a mixed-method approach revealed 
the value of tailored, supportive approaches in addressing 
the needs of transfer students. In both programs, students 
excelled in gateway geology courses, surpassing the 
course average, and participants reported feeling better 
prepared and less disoriented upon transfer, contributing 
to their success in subsequent courses. In IDES, 83% of 
participants completed two or more years in the program, 
with 30 (73%) graduating with a bachelor of science (B.S.) 
degree within 2.5 yr. In the Geobridge program, 11 of 13 
students completed two years in the program, with 7 (54%) 
eventually earning their B.S. degree.

In both programs, long-term research experiences 
improved participants’ career outlook. The continuity pro-
vided by multiyear funding provided deeper mentoring, 
enhanced research skills, and increased academic success. 
Many participants expressed heightened aspirations for 
graduate school and research careers, with experiences 
solidifying their academic interests and competitiveness. 
Likewise, 21 (57%) of the participants are known to have 
continued in earth science after obtaining their B.S. 
degree.

The programs strengthened students’ self-efficacy in 
geoscience. By introducing students to OSU faculty and 
peers before transferring, they developed a stronger sense 
of belonging, increasing their likelihood of persistence in 
the geoscience major. All participants reported increased 
confidence and clearer career pathways. Mentors recog-
nized the value of including transfer students in research, 
noting their significant contributions. This led to a 
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broader understanding of the need for inclusive recruit-
ment, beyond traditional metrics.

The impact of IDES and Geobridge extended to the cul-
ture at both institutions, LBCC and OSU. Faculty collabo-
ration on grant writing and program development 
enhanced support for transfer students. These efforts 
influenced OSU’s initiatives, with core elements incorpo-
rated into new programs like OSU STEM Leaders (https://
stemleaders.oregonstate.edu/) and the ARC-Learn project 
(https://ceoas.oregonstate.edu/arc-learn).

INSIGHTS AND RECOMMENDATIONS

IDES and Geobridge demonstrated how partnerships 
between 2YCs and 4YCUs can support transfer students in 
geosciences, providing a supportive community and strat-
egies to help students navigate transfer shock and succeed 
academically (e.g., Hodder et al., 2015). We found that:

Successful partnerships require significant investments 
of time and resources from both institutions, along with 
strong transfer agreements to ease credit transfers and 
lower systemic barriers.

Collaboration between 2YC and 4YCU geoscience 
departments is crucial for curriculum development, advis-
ing, and fostering relationships.

Involving geoscience employers and nonacademic insti-
tutions, such as museums and K–12 schools, exposes stu-
dents to diverse career paths and professional networks, 
aiding their workforce transition.

Research experiences should be tailored to meet the 
particular needs of transfer students. Offering local or 
remote participation options, along with stipends, can 
help to address these challenges.

Adequate funding is vital for these programs’ success, 
particularly for multiyear engagements. Students often 
lack the resources to cover program costs and need full 
financial support. Funding can come from external 
sources, institutional support, and/or private 
philanthropy.

Sustainability is a key challenge. Whereas partnerships 
can help to sustain efforts, continued hard support is 
essential once external funding ends. Embedding these 
initiatives into the culture and strategic plans of institu-
tions, and incentivizing faculty involvement, is crucial for 
ensuring long-term success.

We hope this contribution may be useful to others seek-
ing to foster collaborations between 2YC and 4YCU geosci-
ence programs (SAGE, 2020) and broaden participation in 
geosciences as well as other STEM and non-STEM fields.
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