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Project Summary 
 
This retrospect describes efforts to promote trailheads in an afterschool program offered in 
collaboration between the Oregon Museum of Science and Industry (OMSI) and Self 
Enhancement, Inc. (SEI). This project brought together researchers and practitioners to focus 
on the experiences, practices and tools that could support equitable youth pathways in STEAM 
learning (science, technology, engineering, art, and math). This retrospect contains information 
on trailhead development, delivery, and improvement that can help build awareness of the 
promise of trailheads among program and curriculum developers.  

Both OMSI and SEI are strong pillars in the Portland community and strive to support the 
community’s confidence and skills in exploration and education. SEI began in 1981 as a 
basketball camp for African-American teens as a positive option for kids living in an area of 
Portland that was leaving them behind. It has since transformed into a resource center for youth 
and families, primarily African-American and those living in poverty (SEI, 2020). OMSI was 
founded in 1944 as a small collection of science exhibits and has since expanded community 
offerings to include interactive exhibits, films, a planetarium, and submarine in central Portland, 
and also outreach programs for schools and community groups across Oregon and in five other 
states in the Northwest United States (See Appendix A) (OMSI, 2020).  

In this paper, OMSI staff share their perspectives on developing and promoting the pathways 
and trailheads through iterations of programming with SEI’s middle-school youth after-school 
program. The paper toggles between descriptions of staff approaches to trailheads and staff 
learning about the application of trailheads. The paper also includes guiding principles staff 
recommend for future trailhead development.  

Collaborating for Youth Education  

OMSI and SEI began collaborating on this particular project in 2018 when SEI asked OMSI to 
provide engineering activities for middle-school youth. OMSI was able to fulfill this request with 
funding from the project Youth Equity + STEM (YESTEM). YESTEM was a four-year Science 
Learning+ partnership project (2017 - 2021) funded by the National Science Foundation (NSF). 
The project was intended to address fundamental equity issues in informal science, technology, 
engineering and mathematics (STEM) learning. Access to, and opportunities within, informal 
STEM learning remain limited for youth historically underrepresented in STEM (Youth Equity + 
STEM, 2017). The Oregon Museum of Science and Industry (OMSI) was recruited by the 
Institute for Learning Innovation (ILI) to participate in this project and ILI agreed that this funding 
could be used to support programming with SEI middle school youth.  

Through this particular OMSI-SEI collaboration, the OMSI core team of the project included 

Marcie Benne and Chris Cardiel as project leads and Rebecca Reilly, Beth Graham, Raquel 

Stewart, Kim Deras and Brianna Spencer as instructors for different SEI after-school terms 

between 2018 and 2020. Generally, these staff members had little or no personal experience 

working with SEI prior to this program; however the partnership between OMSI and SEI has 

grown into a familial atmosphere for instructors. This team composition offered consistent 

collaboration and cross-pollination between the areas of (a) program development and delivery 
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and (b) research and evaluation, with management team members additionally serving in roles 

related to reflective practice.  

 

The OMSI project team met regularly to discuss progress, align thinking, and stretch and 

assess their approach to program delivery using input from partners and participants, new 

project data, team reflections, input from other SEI instructors/coordinators and OMSI 

instructor experiences. OMSI and ILI staff met occasionally to discuss OMSI staff experiences 

and reflections, information collected from youth by ILI, and the trade-offs of pursuing potential 

high leverage practices. Throughout this particular collaborative effort, OMSI staff 

communicated directly with SEI instructors and leaders through emails, texts, phone calls, and 

in-person interactions.   

 

Developing a Shared Understanding of Trailheads and Pathways 

 

The collaborative nature of this project highlighted aspects of both institutions’ priorities. OMSI is 
dedicated to fostering STEM ecosystems of communities and partners by collaborating on the 

co-development of culturally inclusive STEM education experiences. SEI is dedicated to helping 

underserved youth realize their full potential by providing academic support and enriching 

programs that connect youth to their community. During OMSI’s work with SEI, efforts were put 
forth to highlight STEAM (science, technology, engineering, arts, and math) trailheads in youth’s 
everyday lives and the greater Portland area through the delivery and refinement of STEAM 

programming. The understanding gained from this project about integrating the concepts of 

trailheads and pathways into programming with minoritized youth, has not only informed 

programming offered by OMSI and SEI, but is being shared with fellow practitioners to advance 

the ways additional informal education experiences support youth to connect their pathways and 

opportunities.  

 

As defined in the YESTEM project, STEM interest pathways are the directions learners take 

through their unique ecology of opportunities, including personal experiences, tools and 

practices needed and supplied along the path (Youth Equity + STEM, 2016). A trailhead (see 

Appendix B) is the intentional and visible linkage leading from one STEM learning and 

engagement experience to another; these linkages can highlight opportunities along pathways 

within or outside the same ecosystem location (Cardiel, 2018). For example, both OMSI and 

SEI are a part of the Portland-area STEM ecosystem, and a pathway (or, more likely, multiple 

pathways) exists between the two organizations that learners may pursue if they are (a) aware 

of the pathways and (b) interested in doing so. The role of trailheads, then, is to “clear away the 
underbrush” from pathways that may not be visible to all learners, including instructors. For 
example, a trailhead was promoted when an OMSI educator shared information about OMSI’s 
Teen Tech Center, a tech space for youth aged 13 to 18 to explore their interests, with an SEI 

participant who was interested in animation. Through this trailhead, the youth became aware of 

a connection between STEM learning at SEI and STEM learning in the Teen Tech Center’s 
animation studio that may otherwise have remained unknown. This notion of trailheads, 

incorporated with youth feedback, led project leaders to understand how youth see trailheads 

and the communications youth need in order to take advantage of trailhead opportunities.  
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Developing Courses with Trailheads and Pathways  

 

Understanding youth interest pathways is a priority for OMSI and is essential in providing 

relevant trailheads; this is why OMSI staff focused on cultivating methods that pique youth 

interest and provide them with lasting impacts. OMSI staff, in collaboration with SEI and ILI staff, 

worked within the realms of the project rationale as defined by YESTEM to develop a number of 

prioritized outcomes and high leverage practices to guide content and delivery to youth. The 

outcomes for youth included (a) gain access to personal and societal power and self-

determination; (b) exercise design thinking related to authentic, relevant real-world contexts; 

and (c) perceive their interests in STEAM not as an end, but as a means for achieving their 

goals.  

 

Curriculum was developed with the prioritized outcomes in mind and with input from the youth 

about their interests and goals. The design-thinking outcomes were aligned according to Next 

Generation Science Standards (NGSS Lead States, 2013). OMSI’s aspirational high-leverage 

practices included (a) collaborate with SEI instructors and youth to choose a course topic that 

the participants would find relevant and appealing and create a product that participants could 

take home to incentivize attendance, (b) use materials that were accessible to low-income youth 

of color and relevant to the participants in the OMSI session, (c) incorporate trailheads into 

every session, and (d) exercise design thinking throughout the course. Design thinking, a focal 

point of the program delivery and outcomes, was a priority during course planning. The 

application of the high-leverage practices was re-evaluated each term by the core team 

according to reflections and input provided by core team members, ILI, SEI staff, and youth.  

 

Planning  

Courses began with solely OMSI content and evolved with improvement of OMSI listening to 

include SEI staff and participants. Course topics were designed  to include threads of art and 

science with an overall topical focus of design thinking. Courses consisted of one-hour classes 

facilitated by two OMSI instructors twice per week and engaging   anywhere from 5-20 students 

per class. Participants were free to come and go as they pleased and as they found interest in 

the activities. Activities and trailheads were formed within logic models (see Appendices C, D, 

E, and F) that assisted in aligning the course with high leverage practices and prioritized 

outcomes. The activities were created to foster an environment where self-expression could be 

met in ways that were relevant to the participants’ lives. During each class OMSI facilitators 

would share trailheads with youth that might relate to SEI (by location, interest and connection 

to the course). Over time we learned that asking youth directly what type of trailheads they 

would like to see gained more traction in youth interest.   

 

Couse topics developed by OMSI with SEI approval: 

Designing our World (Spring 2018) - Participants used the engineering design process to 

create various tools that would be relevant in social, medical, environmental and emergency 

situations. Trailheads included information about local clean energy organizations and 

resources.  
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That’s Sew Electric (Spring 2019) - Participants used the engineering design process to 

create an electronic textile invention to solve a problem relevant to them or their lives. 

Trailheads included information about careers in tech and textile design including local 

opportunities at Nike.  

 

Course topics developed by OMSI with strong guidance from SEI staff and youth: 

Art and Light (Autumn 2019) - Participants used the engineering design process to 

assemble and wire a lamp from scratch using their art and engineering skills. Trailheads shared 

information about STEAM events in the surrounding area, including the Portland Winter Light 

Festival.  

 

Science of Sound (Winter 2020) - Participants explored the ways in which sound and 

music are created through engineering, biological, artistic, and social processes. Trailheads 

included information about opportunities to attend free music lessons and music events 

throughout the city (See Appendices G and H).  

 

Evaluating Courses to Improve Trailheads and Pathways  

 

The project included a concerted effort to conduct reflective evaluation at multiple levels over 

the course of program implementation and refinement. After the first term, ILI created reflection 

documents for instructors to complete after every session. In addition, the OMSI core team 

debriefed each week and reflected at the end of each term. Instructors created evaluation 

activities for participants to complete in an ongoing manner throughout each term to capture 

data regarding participant interests and pathway pursuits and to assess the efficacy of 

trailheading by instructors. During each session, instructors collected data from participants by 

asking them how they felt about science and art, what they wanted to learn, what types of 

trailheads they wanted instructors to provide, and how they were feeling in general.  The 

strongest connections between OMSI instructors and youth were created through get-to-know-

you games, and consistent checking in, both on a group level and one-on-one with participants, 

a model learned from SEI’s practices. Checking in with youth and including them in course 
planning and trailheading improved program content and delivery. 

 

Reflections by both youth and core team members strengthened trailhead development and 

delivery by providing insight into participant needs and accommodating relevant factors for 

youth. When instructors received feedback from youth about how a trailhead sounded boring, 

they asked what would be more relevant to them and provided trailheads that made connections 

instead. Multiple youth informed instructors that trailhead opportunities which included food or 

pay interested them, so instructors found local events with free food, and paid internship 

opportunities around Portland. Youth also expressed interest in OMSI instructor jobs and 

working with OMSI in general. Showing up consistently became in itself a trailhead for youth as 

they felt more comfortable asking instructors about their lives in the museum education field.  
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Understanding Practices to Improve Trailheads and Pathways  

 

Throughout each session and across the project overall, a number of challenges were 

encountered, ranging from OMSI instructor changes to unplanned events or occasional low 

participant turnout. In order to keep track of challenges and goals, instructors were asked to 

complete a reflection after each session, listing the activities they engaged in, the specific 

strategies they used to support inclusion and authentic connection with youth. Examples of such 

strategies were asking for youth opinions and providing culturally relevant trailheads and 

programming. When met with a behavioral challenge, instructors were able to lean on the 

support from SEI staff, usually through the help of participants’ assigned coordinators. At SEI, 
each participant is assigned a coordinator who helps them academically and socially. The 

coordinators are familiar with the participants’ session schedules, often meet them for lunch at 

school, and have strong communication with the participants’ families. 
 

Trailheading themes and opportunities were discussed and iterated in logic models created by 

the core team. Applying the notions of pathways and trailheads throughout the iterations of 

programming with SEI proved to be difficult. OMSI instructors practiced distributing trailheads 

verbally as announcements, by handouts, and by sprinkling them into conversations. The 

efficacy of trailhead delivery varied, and while instructors were able to supply trailheads, it was 

sometimes unknown if participants followed through with them. Conversation with participants 

about trailheads, however, was effective in some cases. One participant showed interest in 

using OMSI’s Teen Tech Center and suggested that we share the information with her TRIO 
Upward Bound (a United States federal program designed to provide services for students from 

disadvantaged backgrounds) counselor to see if we could organize a trip. These kinds of 

interactions were the most promising in evaluating whether or not trailheads were making an 

impact. On a few other occasions, participants commented that they would like to go to an event 

or use a resource we proposed. However, instructors learned, and participants vocalized, that 

youth might have challenges to accessing the proposed trailheads--challenges such as time, 

transportation, or considerations related to their families and support networks. In addition to 

barriers to trailheads, at times there was also a lack of interest, as indicated by paper 

trailheading materials (e.g., flyers) left on the floor. If the trailhead did not seem immediately 

useful to participants, they lost attention. Participants cited that they wanted trailheads relating 

to jobs and ways to make money while gaining experience, however they also mentioned they 

would need help applying for paid internships, which OMSI was able to coordinate through high 

school programming days, which helped youth apply for summer jobs at OMSI, but they were 

not sustained throughout the project. The work to continue bringing trailheads to youth would 

require more research to discover how to break down barriers that keep youth from being able 

to access trailheads and to mine and create trailheads that are of interest to youth.  

 

Summarizing Lessons Learned about Trailheads and Pathways  

 

The effectiveness of how this project defined and implemented trailheads cannot be fully 

determined at this point. OMSI staff observed that work is still needed to reduce barriers that 
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youth hit when trying to access a trailhead. We can continue to create new opportunities for 

youth and recognize that trailheading is a powerful, and perhaps necessary, method for offering 

direct and actionable signposts to additional STEM experiences. However, in the course of 

identifying pathways and connections, real work is needed to address existing barriers to those 

pathways. In support of this aspiration, our participants recommended sharing trailheads with 

youth counselors and coordinators, who can (and already do) plan trips and set up workshops, 

create tangible access for youth, and ensure trailheads are reaching youth who find them 

relevant. If possible, collaborating with counselors to identify pathways, develop trailheads, and 

plan trips together could yield effective connections between youth and opportunities.  

 

Guiding principles for incorporating trailheads and pathways into STEAM programming 

 

     
1. Collaborate with youth and community stewards to plan programs, pathways, and trailheads. 

Communicate regularly and build lasting relationships to learn more about youth and 

community interests and needs.  

 

2. Foster shared understanding of trailheads and pathways among instructors, counselors, and 

participants so that everyone can work together to identify and implement them. 

Build on aligned aspirations for stronger collaborative efforts.  

 

3. Build pathways and trailheads into program logic models. 

Use logic models to build coherence and accountability into educational practices. Connect 

activities with high leverage educational practices to cultivate effective programs.  

 

4. Share trailheads with youth and community leaders. 

As youth suggested, involve community members who youth trust.  

Promote pathways that engage youth passions; leverage word of mouth among youth to 

spread news of trailheads and opportunities.  

Continue to notice and break down barriers; recognize that barriers include transportation, 

cost, and unwelcoming environments.  

 

5. Continually reflect on trailhead practices. 

Create systems of information gathering and assessment to help keep trailheads relevant and 

accessible to youth. This also allows instructors to feel heard and united.  

Center youth voices in trailhead development. With the support of instructors, counselors, and 

others, they will each create unique STEAM learning pathways that are true to their learning 

desires and goals. 

Get creative with feedback collection techniques and do not underestimate the power of mood 

boards and sticky notes.  
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Appendix A: OMSI 20-Year Vision Map 
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Appendix B: STEM Ecosystems and Interest Pathways at a Glance 
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Appendix C: Winter 2018 Logic Model 
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Appendix D: Spring 2019 Logic Model 
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Appendix E: Fall 2019 Logic Model 
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Appendix F: Winter 2020 Logic Model 
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Appendix G: Winter 2020 Trailhead Flyer 
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Appendix H: Winter 2020 Trailhead Flyer 

 

 
 


