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THE STUDENT SEAGLIDER CENTER
A MODEL STUDENT-RUN LABORATORY FOR SCALABLE TRAINING 
AND AUTHENTIC RESEARCH EXPERIENCES IN MARINE SCIENCE

By Sasha K. Seroy, Layla Airola, A. Rick Rupan, Catherine Kohlman, Fritz Stahr, and Charles C. Eriksen

INTRODUCTION
Recent reports on the transition toward a sustainable ocean econ-
omy, also called the new blue economy, highlight a growing oppor-
tunity for job creation across a variety of marine industries, with 
employment growth projections of 51 million jobs globally by 
2050 (Ben Hassen et al., 2025). Projections emphasize growth and 
employment in marine science, engineering, technology, and inno-
vation as employers seek candidates who are trained across these 
disciplines (Jugan, 2018). There is demand for specialized expertise 
in advanced marine technologies (e.g., remotely operated vehicles, 
autonomous underwater vehicles), as well as for capacity in Earth 
observation, data analysis, and project management (Ben Hassen 
et  al., 2025). The new blue economy workforce will also require 
transdisciplinary training, particularly the ability to integrate sci-
ence, engineering, and business leadership, and an understanding 
of interdisciplinary collaboration (Hotaling, 2021; Moran, 2021). 

Student research experiences in marine science could help sup-
port the interdisciplinary workforce needs of the new blue econ-
omy. Undergraduate research experiences have been shown to 
enhance students’ likelihood of entering the STEM workforce, 
with longer research experiences improving student retention and 
facilitating broader participation (Hernandez et al., 2018; Estrada 
et al., 2018). Early exposure, particularly within the first two years 
of college, is especially impactful, with structured learning com-
munities offering additional support for student success and reten-
tion (Solanki et  al., 2019). Furthermore, commonly sought after 
skills for entry-level geoscience positions such as collaboration, 
problem solving, communication, and quantitative data-related 
skills can be honed through undergraduate research experiences 

(Shafer et  al., 2023). Acknowledging the impact of undergradu-
ate research experiences, course-based undergraduate research 
experiences (CUREs) have sought to provide these experiences 
to a broader group of students through coursework (Auchincloss 
et al., 2014; Brown et al., 2024), a more accessible alternative to the 
traditional one-on-one faculty mentorship model (Bangera and 
Brownell, 2014). CUREs often result in authentic contributions to 
science as they integrate research practices and scientific discovery 
into courses that provide students with opportunities to conduct 
real, collaborative research of interest to the scientific community 
(Auchincloss et al., 2014).

The student-run laboratory, defined here as a laboratory-based 
group comprised of students who collaborate to complete all 
aspects of the research process with support from experienced advi-
sors, builds on the CURE concept that offers a scalable and authen-
tic method for providing undergraduate research experience and 
supporting workforce development needs. The student-run labo-
ratory model expands the CURE model across multiple years of 
engagement, provides leadership opportunities, includes gradu-
ate student mentors, and integrates other evidence-based struc-
tural elements that support student success. These include engag-
ing students in a collaborative learning community that supports 
student retention and achievement (Solanki et al., 2019) and uti-
lizing near-peer mentoring that also supports student retention, 
enhances scientific identity, and builds confidence and skills for 
both mentees and mentors (Anderson et  al., 2019; Torres et  al., 
2023). The student-​run laboratory structure enables participants 
to develop both technical and interpersonal skills in a team-​
oriented setting while fostering a strong sense of belonging and 

ABSTRACT. The blue economy presents a significant opportunity for workforce development in marine science, engineering, and 
technology. Students entering this workforce require specialized skill building and interdisciplinary hands-on training that can be dif-
ficult to attain at the undergraduate level. The University of Washington’s Student Seaglider Center (SSC) serves as a model for expand-
ing access to undergraduate research opportunities, technical education, and career preparation. The SSC is a student-run laboratory 
that engages undergraduates and graduate students from diverse disciplinary backgrounds to conduct authentic oceanographic research 
using Seaglider autonomous underwater vehicles. We describe the design, structure, and student outcomes of the SSC and assess the effi-
cacy of a student-run laboratory in supporting career development. Surveys of current members and recent alumni indicate that the SSC 
effectively builds career-relevant skills and supports students’ career trajectories after graduation. Such student-run laboratories can serve 
as adaptable models for scalable research training that meets the evolving needs of the blue economy workforce.



Early Online Release |  Oceanography

ownership over their learning. By building on the structural ele-
ments of CUREs, student-run laboratories create opportunities for 
a broader cohort of undergraduates to gain meaningful, techni-
cal experience while fostering leadership, project ownership, and 
interdisciplinary collaboration. 

The University of Washington’s Student Seaglider Center (SSC) 
aims to serve as a model for expanding access to undergradu-
ate research and technical education. Its goals are to provide stu-
dents with hands-on, real-world, and applied scientific and tech-
nical experience using Seaglider autonomous underwater vehicles 
(AUVs) that collect oceanographic data (Eriksen et al., 2001). The 
SSC supports early and sustained undergraduate involvement in 
oceanographic research by combining hands-on technical work 
with structured near-peer mentoring and a collaborative learning 
environment, building on other successful initiatives that involve 
undergraduates in AUV operations (Glenn et  al., 2011; Gradone 
et al., 2025). Graduate student mentors provide important support 
in mission design and training while gaining valuable professional 
development and scientific experience themselves. With a large and 
diversely skilled team, students can specialize in different aspects 
of the laboratory’s operations, including engineering, fundraising, 
mission planning, and data analysis, enabling students with vary-
ing skill sets to participate. Here, we describe the design, implemen-
tation, and outcomes of the SSC as an example of how student-​run 
laboratories can serve as scalable and inclusive pathways for build-
ing the next generation of the blue economy workforce.

DESIGN AND STRUCTURE OF THE 
STUDENT SEAGLIDER CENTER
The Student Seaglider Center was founded in spring 2022 with 
five donated, previously used Seagliders. Being situated at a highly 
ranked school of oceanography provides the SSC with access to 
expertise, resources, and a local network of professionals for sup-
port. Four experienced advisors provide administrative and struc-
tural support and help students as they make scientific decisions 
and conduct technical procedures. The laboratory occupies the 
space of the original Seaglider laboratory run by Charles Eriksen 
and enjoys many resources that have been repurposed for student 
use, including some parts of the former University of Washington 
Seaglider Fabrication Center that built the vehicles donated to the 
SSC. Since its founding, 49 students have participated in labora-
tory endeavors; they represent 23 academic majors that include 
geosciences, social sciences, engineering, and computer and data 
sciences (Figure 1). 

Students receive course credit for participating in the laboratory. 
We created a specific class code for the laboratory that has vari-
able credit and is repeatable to enable students to engage for mul-
tiple quarters. The average length of student engagement has been 
three to four quarters, with some engaging upward of three years. 
Students can register for one to five credits per quarter depend-
ing on the amount of time they devote to laboratory activities each 
quarter (1 credit = 3 hours per week) and can take a maximum 

of 15 credits total. The laboratory group meets as a whole for one 
hour per week. Students spend additional credit hours in the lab-
oratory servicing gliders or in smaller team meetings to work on 
specific tasks. They submit weekly progress reports as assignments 
for the course, with additional prompts to reflect on their skill 
building and development. 

Students participating in the laboratory join one of three teams: 
Science, Technical, and Business (Figure 2). The Science Team 
develops scientific objectives, plans missions, pilots gliders during 
missions, analyzes data, and presents results. The Technical Team 
services and ballasts gliders, prepares them for field deployments, 
and leads field operations. The Business Team applies for fund-
ing and oversees budgeting, purchasing, inventory, and commu-
nications. This three-team organization promotes student under-
standing of the different types of roles and expertise involved in 
doing oceanographic science using advanced technology. Within 
each team, students are assigned specific roles with clear position 
descriptions and expectations. Each team has a designated leader: 
Chief Scientist, Chief Engineer, and Chief Business Officer. There 
are also mid-tier leadership positions such as Data Management 
Lead and Project Coordinator for the Science Team and Service 
Lead and Field Operations Coordinator for the Technical Team. 
Students with at least one quarter of experience can apply for a 
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FIGURE 1. (a) Distribution of academic majors of all students who have par-
ticipated in the University of Washington Student Seaglider Center (SSC) 
since its establishment (spring 2022 to spring 2025). (b) Total SSC mem-
bership including composition of students by year status each academic 
quarter (AU=Autumn, WI=Winter, SP = Spring).
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team leadership position when it becomes available. New leads 
overlap with the previous leads for one quarter to ensure trans-
fer of knowledge. All three teams also have entry-level positions 
(Science Associate, Technical Associate, and Business Associate) 
for new members or experienced members who are not inter-
ested in leadership positions. All teams have students who repre-
sent a range of experience, and we prioritize new members who 
are early in their undergraduate careers so that they have time to 
gain expertise and move into leadership positions. This structure 
encourages collaboration through specialized teams, emulating 
how real oceanographic science is done, similar to other educa-
tional AUV research programs (Gradone et al., 2025). These var-
ied roles also facilitate accessible and inclusive field research sim-
ilar to prior successful models of collaborative field experiences 
that utilize technology to involve students of all physical abilities 
(Atchison et  al., 2019; Marshall et  al., 2022). For example, with-
out physically being in the field, students can pilot gliders remotely 
and engage in fieldwork through communication with a field team 
that is deploying or recovering gliders and making decisions in real 
time in collaboration with the pilots.

Students are recruited in the fall through outreach events directed 
to related introductory-level courses and an ocean technology open 
house on campus. New students join the SSC by first enrolling in a 
quarter-long Seaglider Basics course offered once per year in win-
ter quarter (Figure 2). Developed and taught by the SSC student 
leadership with support from an SSC advisor, the course introduces 
students to critical topics and processes of the SSC. Student leaders 
alternate leading lessons each week based on their areas of exper-
tise. This course both enables prospective members’ understanding 

of laboratory processes and supports student leaders in solidify-
ing their knowledge through teaching. Interested students can then 
apply to join the SSC in the subsequent quarter. Students are placed 
on teams based on their indicated preferences, satisfactory per-
formance in the introductory course, and available positions. This 
allows students to join in cohorts with a baseline knowledge of what 
all teams do along with a basic understanding of gliders.

A key component of the laboratory design and structure is 
near-peer mentoring: the Seaglider Basics course is conducted by 
student leaders, new members are assigned a more experienced 
mentor, and graduate students play an important role in mentor-
ing undergraduates. Currently, graduate students serve two of the 
three leadership positions on the Science Team (Chief Scientist, 
Project Coordinator). This enables them to gain experience as 
principal investigators, developing skills in management, plan-
ning, and coordination while lending their expertise to science 
missions, data analysis, and mentoring undergraduate research 
projects. Graduate students can engage for longer periods of time, 
meaning they play a key role in sustaining continuity, retaining 
institutional knowledge, and facilitating smooth turnover from 
year to year. This mentoring structure also builds on elements 
from a similar successful glider education initiative at Rutgers 
University that uses an apprenticeship model of “watch one, do 
one, teach one” to enable students to develop skills through teach-
ing peers (Glenn et al., 2011). 

All scientific projects are generated, developed, and led by the 
students. To date, students have conducted one eight-month open-
ocean mission in the tropical Pacific and over a dozen shorter 
local missions and test dives in Puget Sound, Washington. The 

Seaglider Basics 
Introductory Course

Prospective lab members take the 
introductory course, then apply to join a 
team within the lab group. New members 
are assigned an entry-level role and an 
experienced peer mentor on that team.

SCIENCE TEAM

TECHNICAL TEAM

BUSINESS TEAM

Chief Scientist

Project Coordinator Data Lead

Science Associates

Chief Business Officer

Business Associates

Chief Engineer

Field Ops. Coordinator Service Lead

Technical Associates

Current members enroll in the lab group course for multiple quarters to 
sustain engagement. All members are assigned a role outlined above. 
Leadership roles in bold. When team leaders graduate, more junior 
students can apply to move into leadership positions. 

Team leaders help teach the introductory 
course with support from a faculty advisor.

Seaglider Basics 
Teaching Team

Teams Collaborate
 to Conduct Real-World 

Research

• Student-Driven Research
• Learning Community
• Regular Meetings
• Advisor Support

Weekly meetings with advisors keep the 
group on track. Students collaborate across 
teams to  plan and execute missions to meet 
science goals.

FIGURE 2. Diagram of the structural model used by the SSC outlining how students join, are mentored by peers, and collaborate on research in the student-​
run laboratory. Important elements include an introductory course to orient prospective members, specialized teams that collaborate within the larger group, 
clear roles and leadership positions, and peer mentoring and teaching opportunities for more experienced students.
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open-ocean mission investigated the subsurface structure of 
tropical instability waves using a Seaglider deployed in coordi-
nation with NOAA’s Tropical Pacific Observing System (TPOS) 
Saildrones (uncrewed surface vehicles) and supported a graduate 
student mentor’s research interests. The goals were to (1) improve 
operational coordination between autonomous underwater and 
surface platforms, and (2) obtain a holistic view of both the air-
sea interface and the subsurface ocean. One local project investi-
gated water circulation in Puget Sound’s Colvos Passage by simul-
taneously deploying three gliders to track different water masses, 
and another established a Puget Sound time series of two-​week 
glider missions in fall and spring to investigate changes over time 
(Figure 3). In addition to supporting research goals, the time-​series 
project facilitates student training with regular repeated missions. 
SSC students have presented the findings of their research at local, 
national, and international conferences. 

DEMONSTRATED OUTCOMES FOR STUDENTS
SURVEY POPULATION
To assess the impact of the SSC experience on student develop-
ment, we conducted two surveys: one for current students and one 
for laboratory alumni. All 26 current SSC students completed the 
survey, including 38% who held leadership positions. Participants 
represented a range of team roles, with 16% belonging to the 
Business Team, 38% to the Science Team, and 46% to the Technical 
Team. Sixty-five percent of students had been part of the SSC for 
one academic year (three quarters) or less, 19% had participated 
for between one and two years, and 16% had been involved for 
more than two years. Eleven out of 16 eligible SSC alumni (those 
at least one year beyond graduation) completed the alumni survey. 

SURVEY CONTENT
We asked current students to report their team, leadership status, 
and number of quarters they had been in the SSC. We also asked 
them about the degree to which they agreed with various state-
ments about their SSC experiences on a five-point Likert scale from 
strongly agree to strongly disagree (Figure 4). Statements included 

exposure to and interest in career paths, skill building, and devel-
opment, and assessed different structural components of the SSC 
including how peer mentoring and access to professional advisors 
supported learning. We also asked one open-ended question about 
the most important thing students gained from their SSC experi-
ences thus far and used those responses to identify common themes 
for analysis: (1) technical skill development, (2) career direction, 
(3) leadership and confidence, (4) collaboration, communication, 
and teamwork, (5) understanding how research works and research 
operations, and (6) peer mentorship. We calculated the propor-
tion of responses that mentioned each theme. Responses that men-
tioned multiple themes were counted once for each theme.

The alumni survey asked participants to classify their current 
position type (employed, graduate student, other), current field 
(oceanography/ocean technology, another STEM field, non-STEM 
field), how important the SSC experience was to securing their 
current position (five-point Likert scale from not important at all 

FIGURE 3. Students are shown participat-
ing in SSC activities, including (a) piloting a 
glider remotely from campus and (b,c) con-
ducting deployments and recoveries locally 
in Puget Sound. 

FIGURE 4. Likert-scale survey responses from cur-
rent SSC students depict the degree to which they 
agree with the statements at left. All 26 students 
completed the survey. No students answered neg-
atively, so Disagree and Strongly Disagree are 
not shown.

a

b c
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to very important), and an open-ended response to explain their 
answers. As with the current student survey, we identified com-
mon themes that emerged from the responses, including (1) field-​
specific technical skills, (2) transferable skill development, and 
(3) direct connection to career advancement or readiness for grad-
uate school. We then calculated the proportion of responses that 
mentioned those themes. 

SURVEY RESULTS AND DISCUSSION
Current student responses indicated strong support for both pro-
fessional and peer-based learning structures within the SSC. A 
vast majority of respondents (96%) agreed or strongly agreed that 
access to professional advisors was essential to supporting their 
learning. Additionally, 88% agreed or strongly agreed that peer 
mentoring, including one-on-one guidance from student leaders 
and instruction from peers through the Seaglider Basics training, 
positively contributed to their learning experiences. 

Survey results from the Likert-scale questions also indicated 
participation in the SSC positively impacted students’ skill devel-
opment and career interests (Figure 4). This was supported by 
thematic analysis of open-ended responses regarding students’ 
most significant gains. The most frequently cited gain was tech-
nical skill development (46% of responses), including experi-
ence with instrumentation, coding, and data analysis, followed by 
career direction (35%), collaboration, communication, and team-
work (31%), and understanding research operations (23%). Other 
less common responses included leadership and confidence build-
ing (15%) and peer mentoring experience (15%). Selected student 
quotes below emphasize these results:
•	 The most significant thing I have gained from SSC is a path. Never 

did I ever think that I would be working on Seagliders and would 
ever want to make that into my career (didn’t even know it existed).

•	 The most significant thing that I have gained from SSC is the valu-
able knowledge I gained about how to maintain, deploy, and build 
marine AUVs. I also learned a lot of valuable technical skills, and 
at the same time had the ability to become a leader.

•	 Watching, learning, and engaging in the process of separate teams 
on a large project collaborating and communicating—within 
teams and across teams—to achieve ultimate shared goals of con-
ducting meaningful scientific research has been deeply valuable.

These findings suggest that the SSC not only supports technical 
and professional growth but also fosters a strong sense of commu-
nity and purpose among its members.

For the alumni survey, seven of the respondents reported they 
were still in the field of oceanography or ocean technology; four 
were employed and three were graduate students. Three of the 
respondents reported they were in a STEM field outside oceanog-
raphy, two employed and one in graduate school. One respondent 
reported employment in a non-STEM field. Ten out of 11 alumni 
responded that the SSC was slightly or very important to helping 
them secure their current positions. 

Analysis of open-ended responses explaining the SSC’s impact 
on current positions supported these patterns. Students cited the 
importance of technical skill development relevant to their cur-
rent fields (64%), including experience with data analysis, Linux, 
sensors, and AUVs. Responses also mentioned transferable profes-
sional skill development (55%), such as communication, trouble-
shooting, collaboration, and project management, as particularly 
valuable in their current roles, even for those working outside the 
field of oceanography. Sixty-four percent credited the SSC with 
contributing directly to their career advancement, including job 
placement, networking, and graduate school readiness. We also 
noted that all former leaders of the Science and Technical Teams 
were currently employed in oceanography and ocean technology. 
Selected alumni quotes are highlighted below:
•	 My current position hired me specifically because of my experience 

with the SSC.
•	 During my time with the SSC, I was able to gain valuable experi-

ence working with autonomous underwater sensors and vehicles. 
This has directly improved my ability to work as a technician. I 
was also able to collaborate with students planning deployments 
and working on various data projects. This experience has pre-
pared me well for the work I am currently doing. 

•	 The SSC was helpful not necessarily because my position requires 
the technical skills I learned in the SSC, but rather skills such 
as troubleshooting, communication, organization, and general 
problem-​solving techniques that were integral in our lab to com-
plete repairs, deploy gliders, and effectively communicate with 
other teams within our center. I believe that even if one does not 
pursue a career in ocean tech, the SSC prepares students to have 
desirable skillsets for a majority of careers out there, given the col-
laboration and planning that the center requires its members to 
partake in to run smoothly.

Such comments indicate that the SSC equips students with both 
domain-specific and broadly transferable skills that support 
diverse career pathways. We plan to continue to survey current 
students and SSC alumni once per year to understand their per-
spectives on the benefits of the experience and how it contributes 
to career development over time. 

LESSONS LEARNED AND 
RECOMMENDATIONS
We have demonstrated that student-run laboratories, like the 
Student Seaglider Center, have the potential to positively impact 
students’ career development and trajectories relevant to the blue 
economy and beyond. For instructors looking to implement sim-
ilar student-run laboratories, our model (Figure 2) could be 
adapted for a variety of themes or technologies that enable stu-
dents to make environmental observations (e.g.,  remotely oper-
ated vehicles, drones, various sensors). While the SSC was for-
tunate to receive donated high-cost equipment for student use, 
lower-​budget alternatives could also utilize this model to provide 
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scalable research experience, for example, in a modified citizen sci-
ence initiative in which students are responsible for planning proj-
ects, collecting and managing data, and presenting results.

Through this experience of building the SSC, we identified key 
challenges associated with facilitating a student-run laboratory. 
Managing a large group of students and making sure that all mem-
bers are included and on task requires clear organization, articu-
lated expectations, and structure. This can include clearly defined 
student roles, sub-groups with different responsibilities, and a 
detailed laboratory manual that provides technical protocols and 
guidelines for project management, authorship, and data and code 
management. With higher member turnover than traditional lab-
oratories, student-run laboratories need to have procedures in 
place to reduce knowledge loss when students graduate and effec-
tive recruitment strategies for onboarding new students. Cohort-
based onboarding and training by student leaders provides struc-
tured orientation for new members and further builds confidence 
for leaders. Near-peer mentorship also reduces knowledge loss 
and supports laboratory community development that helps sus-
tain student involvement. Graduate students also play a critical 
role by providing advanced technical expertise while gaining pro-
fessional development in mentorship, management, and research 
practices that prepare them for leadership in research careers. 
Finally, professional advisors play an important role in providing 
technical advice and facilitating connection and networking with 
the broader scientific community. The level of advisor involve-
ment can likely vary with the complexity of technology used and 
the research theme of the student-run laboratory. Advisors should 
not establish themselves as leaders but rather need to strike a bal-
ance between supporting students in making research decisions 
and enabling them to learn from productive mistakes, acting like 
bumpers along a bowling lane.

Student-run laboratories offer a vehicle for helping students 
develop technical and professional skills that are vital for career 
development through conducting valuable scientific research. The 
experience students gain as members of the SSC demonstrates 
the value of an accessible and inclusive organizational structure, 
the cultivation of a strong learning community, and the use of 
near-peer mentorship that benefits both mentors and mentees. 
Our work indicates that the student-run laboratory model can be 
one way of supporting the goals of the new blue economy work-
force and an impactful way to engage and train students for future 
careers in academia, industry, and beyond. 
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