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Youth Community and Citizen Science (YCCS) can take many forms. In the case study below, drawn from in-depth field 

research, we highlight important project features and describe how educators and youth have taken up three key practices 

that promote science learning and environmental science agency—the ability to use experiences in citizen science and 

environmental science to make positive changes in one’s life and community.

Museum 
Internship

DESCRIPTION

As part of a multi-year museum internship, high school interns met weekly during 

the summer at their local beach to monitor the abundance and distribution of sand 

crabs, Emerita analoga, and their parasite Profilicollis altmani. In partnership with 

the Long-term Monitoring Program and Experiential Training for Students (LiMPETS)

(limpets.org), museum interns have been monitoring along a 3.5-mile span of 

Northern California coast for 14 years. They take sand samples along a transect 

and collect data about the crabs in each sample. They gather 30 large crabs and, 

back at the museum, dissect and count the number of parasites in each crab.  

A sub-set of interns enter data into the LiMPETS online database, which contains 

16 years of data from over 25,000 students in California. In the fall, interns develop 

a research question, select and clean data from the database to answer their 

question. They graph and analyze their results, and share findings in a poster at local scientific conferences. 

STRUCTURE

Museum internship. Summer: Interns collected 

data at a public beach and submitted data once 

a week from computers at the museum. Fall: The 

continuing interns met weekly to prepare their 

poster for scientific conferences. 

DURATION

4 – 23 weeks. Summer: Interns participated 

weekly for at least four weeks. A small leadership 

group of returning interns led monitoring for 8 

weeks. Fall: A small group developed analyses 

and presentations for 15 weeks. 

INSTITUTION

Museum. A regional natural history museum 

partnered with LiMPETS, which provided 

protocol, permits, database, and some scientific 

mentorship. The museum’s internship program 

manager supported all activities. 

OTHER ACTIVITIES

Learning science together with guest speakers 

and program leaders; teaching science to others 

by presenting on the museum’s public floor; and 

conducting scientific research. 

CURRICULA RESOURCES

The Sandy Beach Monitoring Curriculum Guide, 

Unit 1 was created for this project.

SPECIES OR SYSTEM STUDIED

Sand crabs and their parasites. Interns 

documented the abundance and distribution of 

sand crabs, Emerita analoga, and their parasites, 

Profilicollis altmani, at beaches in California. 

RESEARCH SITE

Sandy beach. Interns collected data from their 

local beach and analyzed data from that beach 

and others in California. 

PARTICIPANTS

High school interns. 30 – 35 high school-age  

youth from communities traditionally 

underrepresented in science joined the museum 

internship in 10th or 11th grade.

KEY PRACTICES

There are many strategies to get youth involved 

in community and citizen science. Through 

in-depth case studies of diverse YCCS projects, 

we have documented three youth-centered 

practices that are effective in promoting learning 

and environmental science agency. These 

practices are youth sharing findings with 

outside audiences, taking ownership of data 

quality and interacting with complex social 

ecological systems.

SHARING FINDINGS WITH  

OUTSIDE AUDIENCES

Multiple opportunities—including an 

international scientific conference—build 

confidence, and develop leadership and 

communication skills.

Presenting findings for outside audiences was 

part of the culture of the internship, and the 

summer group knew that a small subset of them 

would carry forward a question to analyze and 

present findings at a large international scientific 

conference. Throughout the summer, the interns 

leading the group frequently discussed possible 

questions to ask of the LiMPETS database for 

their research. During the fall, the educators 

prepared students to field questions from a 

scientific audience, and created opportunities to 

practice public speaking, having interns practice 

“lightning talks” (en.wikipedia.org/wiki/Lightning_

talk), first about familiar topics and later about 

their research. In the weeks leading up to the 

conference, interns practiced their presentations 

in front of their peers, other museum educators, 

and scientists from the museum.

During the fall, three interns worked together 

to analyze and interpret the data and develop 
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a research poster and presentation that they 

presented alongside other high school students 

and hundreds of professional scientists. The 

presentation lasted for three and a half hours, 

with a diversity of visitors including professional 

scientists, conference staff, and other youth. All 

three interns saw the conference as an important 

chance to grow by becoming experts and part 

of scientific communities. One intern felt that 

the experience was also important for personal 

development: “I’ve never really presented at a 

conference before, so doing the conference will 

be like a huge big step for me.... The group is 

more than just creating a research poster ... it’s 

also building character, … because like you’re 

going to have to tell speeches.” The confidence 

he gained at the conference carried into other 

parts of his life at school and home. 

Though only three young people presented 

at that conference, many other interns presented 

their work to other audiences, including passers-

by on the beach, peers and program donors at 

the end of summer showcase, and other youth at 

a regional youth-focused scientific conference. 

For example, every week during the summer, at 

least one member of the public would stop the 

interns to inquire about what they were doing, 

giving the interns a chance to share their work. 

These opportunities helped all the interns see 

their scientific contributions as important not 

only to natural resource managers but also to 

community members.

YOUTH OWNERSHIP OF  

DATA QUALITY

Participation over multiple years allows youth 

to take increasing responsibility for ensuring 

rigorous data collection.

Because the internship extended over multiple 

years, interns had opportunities to take on 

increasing leadership roles in data collection 

and analysis. Two second-year interns were 

designated “summer field coordinators” and 

were responsible for overseeing 10 – 15 interns 

every week during data collection. They printed 

and distributed protocols and circulated among 

first-year interns to answer questions during data 

collection. At the end of the monitoring session, 

they reviewed all the data collection sheets, 

returned them if they needed clarification, 

and submitted the data online to LiMPETS. 

One field coordinator, Alice, described how 

she oversaw her peers and would track 

them down when they did careless things 

like forget to include the transect number, 

“which is very crucial.” Alice took seriously her 

responsibility for accuracy and quality control.

In the fall, interns also participated in 

selecting and cleaning data for analysis. This 

allowed them to engage more deeply in 

scientific practice, and take leadership roles 

in analysis. For example, the group decided 

to investigate links between sea-surface 

temperature and the prevalence of parasites in 

crabs, which required bringing in an additional 

dataset about sea-surface temperature. With two 

different databases available, they had deep 

discussion about the tradeoffs of each. Through 

this process, they engaged in argumentation, 

gained insight into the nature of real scientific 

work, and developed expertise around how to 

select rigorous data.

INTERACTING WITH COMPLEX  

SOCIAL ECOLOGICAL SYSTEMS

While youth observe the study site and 

organism, they discuss interacting  

social and ecological process at the study  

site and beyond.

During monitoring, many invisible components 

and processes at the beach became visible 

to interns. For example, interns reported that, 

before digging for crabs, they didn’t know there 

was life in the sand. While conducting research 

for their poster, they realized upwelling was an 

important process along the California coast. This 

learning deepened interns’ understanding of the 

structure and function of sandy beach and coastal 

ecosystems. 

Interns also noticed and came to understand 

human impacts at the beach. They talked about 

the pervasive trash on the beach and rubbish 

from bonfires. They also observed human 

management of the complex beach ecosystem. 

One day, there was a shipwreck on the shore 

and interns watched large machines deconstruct 

the ship. Another day, interns observed “beach 

nourishment,” in which bulldozers moved around 

the sand to prevent erosion and keep the beach 

flat for human use. They discussed how these 

activities, and other human involvement such 

as local pollution, might influence what was 

happening underneath the sand with the crabs. 

One intern described how his participation 

in LiMPETS “helps us understand how we as 

humans interact with the society…. [Toxins] can 

harm the sand crab population ... and therefore 

that could affect the whole entire food chain.” 

His experience working with a tiny organism at 

the beach helped him understand more broadly 

how humans interact with complex social and 

ecological systems.

YCCS PRODUCTS

In YCCS, the work youth do has a purpose— 

a “product” that has an audience and impact 

beyond the classroom walls. These products  

can vary widely by case.

DATA

Weekly counts of sand crabs and their parasites 

Audience: 

• Natural resource managers at the National 

Marine Sanctuaries in California

• Participating schools can access all of the 

LiMPETS data as well as data visualizations 

through the website

POSTERS

Posters presented at one international 

conference as well as several other small 

regional conferences.

Audience: 

• Professional scientists, conference staff, 

LiMPETS staff, and other high school and 

college students

• Future interns at the museum who review past 

group posters as examples while they plan for 

their project

OUTCOMES & EVALUATION

The museum internship has three main goals for 

interns: learning science, teaching science to 

others, and conducting scientific research. The 

program manager reported that participation in 

LiMPETS helped achieve all three goals.

The internship also had goals for youth 

development that were met through participation 

in LiMPETS. Data collection provided a space 

for interns to collaborate, develop trust in each 

other, and bond. The presentation at a national 

conference helped meet the goal of giving 

interns access to science careers. As the program 

manager reported “we want to diversify the 

STEM workforce at the end of the day and help 

put youth into this pipeline that aren’t typically 

there...this group is instrumental in helping those 

youth to identify as scientists and not question 

that.” Presenting to outside audiences helped the 

interns see themselves as scientists who could 

pursue future STEM careers. 

This case study has been condensed. To read 

the full version, and to read other case studies, 

visit yccs.ucdavis.edu/case-study.
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