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Intended Student Outcomes
Engage students in societally-relevant, scientific topics to promote interest in STEM fields.
Mentor participants in state-of-the-art scientific research methods to better prepare them for STEM maijors, careers, and advanced
degrees.
Develop written and oral communication skills through mentoring and public presentations.
Recruit URM students from CCs to promote diversity in the development of geoscience professionals.
Recruit and train teachers as part of a Research Experiences for Teachers (RET) program.

Design Factors
Setting: Estonia

Timing: Summer 2019
Student Context Factors Immersion & Sensory Experiences:
Worldview Field & Lab work
Interests Orientation: Pre-trip Meeting, First
Identity f weekend, Week 1
Prior Knowledge/Skills MJ—"_EXM Social Interactions: Estonia tours,
Motivation/Expectations Participate Vv\cee';"z'_ Iggr?g‘\'ﬁt'?é' WhatsApp
Prior Experiences P QoK% B OISO Choice & Control/Power Structures:
Personal Needs Week 3: Field Work field roles
Week 4: Lab Work Instruction: Goal setting; Note-taking;
Week 5: Lab Work Map reading; Data Collection &

‘ Reporting; Communication Skills

Actual Student Outcomes (2019)

What went well: Talinn tour & Estonian mentor presence helped adjustment to Estonia; CCs wanted more field and lab time; GS & T
as mentors to CCs; Estonian mentor was important & helpful; meals together built community.

What did not go well: CC students felt underprepared for the pace; need for better communication in field and to discuss
expectations/roles; need for more physical space in housing.

Recommended changes: Increase CC students’ background knowledge/skills prior to travel; identify better housing; clearer roles,
field protocols, and scheduling so everyone stays engaged.

Figure 1. Aligning components of the IRES Estonia Project to the UFERN model.
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outcomes (e.g., knowledge, skills), the student contextual
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(UFERN) is an interdisciplinary community of physical edge, motivation), and program design factors (e.g., set-
and social scientists interested in undergraduate field- ting, orientation, interaction) influence the students’
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2019 Cohort 2022 Cohort

3 weeks field, 2 weeks lab

2 CC, 1 Teacher, 2 GAs

Ages 19-44 years, M=30 years
4 women, 1 man

4 White, 1 Latina

3 weeks field, 1 week lab

2 CC, 1 Teacher, 2 GAs

Ages 21-36 years, M=27 years
3 women, 2 men

3 White, 2 Latina

Figure 2. IRES program attributes and participant demographics.

CONTEXT

This IRES focused on assessing short- and long-term
impacts of climate change in the Baltic region through
investigation of water chemistry and lake sediments (e.g.,
pollen, isotopes). During the proposal development pro-
cess, the PI, co-author Stansell, established partnerships
with two regional community college (CC) geoscience fac-
ulty at Hispanic Serving Institutions (HSIs) to reach
diverse, science-interested students early on their aca-
demic path (Weathers et al., 2024; Outcome 4).
Engagement in undergraduate research is a predictor of
success for students of color (NASEM, 2019), and this col-
laboration provided greater access to research experiences
for CC students (Hewlett, 2018). Earth science teachers
were recruited through relevant society social media posts
(e.g., National Earth Science Teachers Association;
Outcome 5). CC faculty advertised the opportunity in their
classes, directly encouraged interested students to apply,
and provided letters of recommendation. Applicants pro-
vided unofficial transcripts, a résumé, and a personal
statement about how IRES Estonia would benefit their
education and career goals. Stansell selected each partici-
pant for this experience.

This IRES included a short field and lab experience with
a small, diverse team (Fig. 2). The 2020 COVID-19 pan-
demic caused the cancellation of the 2020 and 2021 field
seasons. Participants selected for the 2021 field season
were invited to participate in the 2022 field season.

APPLYING THE UFERN MODEL

We leveraged the UFERN model (Fig. 1) after the 2019
program to assess and improve the IRES Estonia program
for future years. The goals of the project were the five
intended student outcomes. To assess goals 1, 2 and 3, we
gathered the participants’ initial context factors using a
survey assessing participants’ future goals (Lopatto,
2007), science identity, and sense of belonging in science
(Findley-Van Nostrand and Pollenz, 2017; Supplemental
Material File S12). The design factors of IRES Estonia
included the setting (e.g., City of Estonia, fieldwork), the
timing (e.g., summer, field and lab work), orientation to

the experience (e.g., pre-trip meeting and survey, first
weekend tours of Estonia to learn cultural norms), infor-
mal social interactions (e.g., WhatsApp, meals cooked and
eaten together), power structures (e.g., scientists, graduate
students, undergraduate students, teachers), and a variety
of instructional models (e.g., skills training with Excel,
map reading, field notetaking; Fig. 1). An orientation
meeting reviewed the travel and lodging (prepaid by the
grant) and the daily agenda. Stansell arranged for sti-
pends ($500 per week) to be released prior to travel to
ensure students could purchase necessary clothing and
cover travel incidentals. An Estonian Ph.D. student in
Stansell’s lab provided cultural support for the IRES par-
ticipants during the first few days in Estonia. Once in the
field, the students learned protocols for map reading, field
notetaking, water sample collection, ground penetrating
radar, and lake core drilling. The research team also
engaged in local traditions (e.g., saunas). In the laboratory,
students were taught how to format spreadsheets and
analyze data. Students were invited to continue their
research project ($100 weekly stipend) for the subsequent
academic year.

The 2019 evaluation pre-trip surveys indicated that all
participants had high levels of interest, motivation, and
science identity that were maintained on the post-trip
survey. While in Estonia, participants completed a weekly
Google form to evaluate their level of comfort, the pace of
the program, and any challenges they encountered. LaDue
summarized and anonymized the feedback to Stansell
each week. Two months after returning, each participant
completed a post-trip survey (Supplemental Material File
S2) and one-on-one interview (LaDue or Manning).
Interview findings were summarized to inform program
improvement. Based on 2019 assessment data, we catego-
rized the actual student outcomes to identify priority
areas for improvement. Participants were enthusiastic
about the cultural and field-based research experience.
The CC students indicated that the pace was too fast, and
they wanted more lab time and background knowledge
and skills. Stansell learned that CC students needed more
support using common science tools (e.g., spreadsheets).
Interviews indicated friction around roles and responsi-
bilities related to significant age differences (i.e., perceived
power structures) between students and the teacher that
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were exacerbated by cramped European-style lodging
accommodations (i.e., cultural norms). Stansell engaged
in UFERN workshops between the first and second field
seasons to learn ways to manage field teams with diverse
backgrounds.

From the 2019 field season, we learned that student
context factors should drive the design factors (O’Connell
et al., 2022). Therefore, the 2022 field plan focused on the
need for better lodging, more clearly defined roles, and
specific tasks to keep everyone engaged in the fieldwork
(Fig. 1). More spacious lodging allowing for more alone
time was arranged. Stansell started each field day with a
discussion of roles and responsibilities, distributing duties
based on experience (e.g., 2022 teacher with a hydrogeol-
ogy M.S.). To enhance students’ prior knowledge, the
summer 2022 students participated in an online seminar
class with Stansell in spring 2022.

One-on-one interviews held after the 2022 field season
revealed that the changes made to the program had a pos-
itive impact on the actual student outcomes. The pre-trip
seminar built rapport with PI Stansell and between the
graduate and CC students. Participants reported that the
weekend of cultural activities upon first arriving in Talinn
(led by the Estonian graduate student) were essential to
orient them and that the roomier lodging was comfort-
able. Clear daily goal setting and discussion of roles
helped participants stay engaged throughout fieldwork.
These findings support Jolley et al.’s (2018) research on
the benefits of student-centered, situated fieldwork.

SUMMARY

The UFERN model enabled us to examine each interact-
ing component of the program and to identify which
changes were most critical. We identified the need to
address power imbalances, role clarity, and culture-based
expectations. Reevaluation using the model for the 2022
cohort demonstrated that improvements were effective.
We recommend that program developers consider using
the UFERN model to facilitate planning and evaluation.

This project met its intended goals: All four CC students
continued their research after their field season, yielding
three undergraduate theses and two national conference
presentations. Three graduated as geology majors from
four-year universities and one is currently a master’s stu-
dent. The pandemic interruption between cohorts allowed
for a pre-fieldwork seminar to facilitate CC students’ con-
tent knowledge and critical relationship building prior to
travel. Future project developers should consider these
strategies to improve their project outcomes.
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