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Abstract: This symposium presents an exploration of how three different out-of-school-time 
(OST) or informal learning contexts shape both the nature of learning opportunities and also 
potential future learning trajectories for the youth engaged in these OST activities. A goal of 
the symposium is to highlight both divergence and congruence across OST settings, 
highlighting the spectrum of learning opportunities and perspectives on learning across different 
contexts. Discussants will critique the work against the larger universe of OST/informal 
learning study in the Learning Sciences and invite the community to engage with this work 
towards developing common ways to describe learning in OST contexts. 

Symposium overview 
Learning happens everywhere. Though much scholarship on learning focuses on formal or school-based settings, 
the Learning Sciences has long championed work on learning in out-of-school time or informal settings as well 
(e.g., Crowley et al., 2014; Halverson & Peppler, 2018; Lyons, 2018). This symposium explores learning in three 
different and divergent out-of-school time (OST) providers in order to highlight how purpose and context lead to 
different types of learning, and in turn how those differences can shape future learning opportunities. Such an 
exploration is important for several reasons. First, though there has been much excellent work focused on the 
design of OST activities, there has been less attention paid to documenting OST learning (Tai et al., 2021). Such 
documentation can be useful not only for learner use in future aspirations, but also for OST providers in making 
a case for their impact and for securing ongoing funding. Second, a better understanding of the learning within 
OST contexts and how that learning is valued by youth and families allows providers to tune their offerings to 
better serve their intended audiences. And finally, understanding and documenting learning in OST settings can 
help elevate its role in accessing future learning opportunities.  

In this symposium, we aim to both clarify and problematize different aspects of OST learning. The 
symposium presentations strive to highlight tensions inherent in this work, including how to include a focus on 
assessment in informal learning without inadvertently “formalizing” it, how to create systems that sustain learning 
and development, and how to balance sometimes conflicting stakeholder values. Another way to consider this is 
to ask who “owns” learning, school or individuals/communities (Fishman & Herrenkohl, 2022)? Attempts to 
formalize learning tend to cast it in a school-based frame, whereas valuable learning often does not fit into formal 
frameworks or structures.  

The three OST contexts represented in this symposium are all partners in the Mastery in Out-of-School-
Time Learning, or MOST project, a study exploring the potential for documenting OST learning for future use in 
college admissions, job seeking, or simply further OST learning. The OST providers were purposefully selected 
for their differences. One is a university-sponsored college preparatory program designed to enrich learning for 
high school students in a particular region and prepare them for success in higher education. Another is a middle-
grades coding program designed to enhance learner self-concept around computing. The third is a community-
based program for mixed income, refugee and immigrant youth. To study learning opportunities in each of these 
OST contexts, researchers conducted interviews and focus groups with youth and families engaged in the 
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activities, and with the providers of the OST activities. The interviews and focus groups were transcribed and 
coded qualitatively to identify learning opportunities and other themes related to values, engagement, and similar 
topics. As part of this same project, researchers are also conducting qualitative interviews with college admissions 
personnel, with the ultimate aim of developing a transcript-like representation of learning that could play a role 
in the college admissions process. This symposium will not present findings from the college admissions 
perspective, though individual presentations will reference this work.  

The symposium will open with presentations about the types of learning opportunities observed in each 
OST context, with cross-cutting discussion highlighting differences and how these differences are related to how 
we might report on learning in ways that are both valued by learners and which might be recognized by others 
seeking to evaluate readiness for future learning or work. After the three presentations, featured discussants 
representing a range of expertise in the study of OST learning will present commentary and critique, and then the 
conversation will be opened to all. This symposium is a space for interrogating a spectrum of informal learning 
contexts to consider how activities that differ along that spectrum are framed and understood by different groups, 
including potential consumers of information about youth OST learning. Our hope is that this symposium 
advances the field’s thinking about how to frame and study learning in OST settings.  

Wolverine pathways: OST learning as preparation for college success 
Lo Lee, Denise Jones, CaVar Reid, Steve Cederquist, Xingjian Gu, Barry Fishman, & Leslie Rupert Herrenkohl 
 
Wolverine Pathways (WP) is a supplementary pre-collegiate program that provides free college preparatory 
enrichment and advanced academic programming for 7th through 12th grade students in Detroit, Ypsilanti, 
Southfield, and Grand Rapids, Michigan. WP works to confront the barriers that limit the college and career 
aspirations of highly motivated students from under-resourced communities in Michigan, believing that every 
student deserves the opportunity to pursue a wide range of professional and academic pathways. Since its 
inception in 2016, Wolverine Pathways has served over 1,100 students in southeastern Michigan, has awarded 
over 200 full-tuition scholarships for the University of Michigan, and boasts an overall 90% matriculation rate to 
competitive four-year institutions for its scholars. The student body of WP is racially, ethnically, and socio-
economically diverse, with over 80% being Black/African American and Latinx/Hispanic, and nearly 50% 
requiring free or reduced lunch. Additionally, over 30% of WP alumni are first-generation college students. 

Youth involved in WP experience rigorous advanced coursework, success coaching, and individualized 
tutoring that sets them up for early college success. They explore career opportunities through internships, career 
days, and informational interviews with WP corporate partners, such as an automotive company and an IT 
organization. Participants have opportunities to explore the UM campus and take a summer course from UM 
faculty. They also gain a network of mentors, professionals, and peers who offer support and guidance on their 
academic journey.  

Through the first round of conversations, we interviewed 24 youths and 10 WP alumni (current 
undergraduates). All interviews were audio recorded upon agreement and transcribed for later analysis. Following 
the qualitative content analysis technique (Hsieh & Shannon, 2005) and social moderation process (Frederiksen 
et al., 1998; Herrenkohl & Cornelius, 2013), we open-coded each document and created codes inductively. Each 
data source, including verbatim transcripts and interpretable content logs, was coded at least twice using 
qualitative data analysis software, Dedoose. When one document was finished with coding by two coders, the 
first and second coders would meet to discuss discrepancies in code applications and excerpts, reach a consensus, 
or agree to disagree. We also created memos throughout data analysis to record thoughts that may serve to inspire 
insight in later analysis. 

Based on our data, we report four preliminary themes that illustrate how youth engaged in OST STEM 
learning. First, overall, youth found their participation in WP helpful in seeking college admission, exploring 
career interests, and gaining real-world experiences. One interesting point shown in the interviews is that although 
youth may not be willing to join the program at the very beginning when their parents asked them, they still 
regularly returned to WP because they would like to see and hang out with their friends there. Some youth were 
also aware of the benefits brought by WP regarding college preparation. For example, Melanie, a senior in high 
school who has participated in WP since the sixth grade, explained why she chose to stay in WP for years: 

 
Many of my friends dropped out of Wolverine Pathways around seventh or eighth grade, in one 
or two years. But I stuck around because I genuinely saw the potential in it. [...] I was fortunate 
enough not to have sports or anything to do. Plus, even people who didn't have sports just really 
weren’t committed. I was committed because I honestly valued it enough to keep sticking to 
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going because I liked it too. I got to be around my friends, and it was college readiness and all 
of the opportunities and benefits that come along with it. That’s why I stuck around. (Melanie) 
 
Second, other than being aware of the future, youth in WP also displayed a keen awareness of the world 

around them. This is especially true when youth expressed how they were able to connect OST learning to their 
everyday life and attach meaning to the learning experience. Relatedly, they touched on the value of sharing when 
they stated how they got chances to showcase their learning outcomes in a wide variety of settings and with 
different people. For instance, Tanya, a high school student, elaborated on how she seized opportunities to share 
what she learned both in formal schooling and outside of classes: 
 

I’m a big supporter of connecting different assets in my life together. In school, if I learned 
something from Wolverine Pathways, and it applies to what I’m learning in class, I’ll definitely 
raise my hand and talk about it, like the math stuff we learned. I’ll even spout out random facts 
to my friends sometimes. [...] In Wolverine Pathways, we used to have an academic showcase 
at the end of every session where all of the scholars would come together and do a little group-
project, final-project-type thing and present what they learned in the course for the entire 
session. I remember when I did in the pharmacology lab [...] at the end of the session, we came 
back with this giant poster board with all the stuff we learned and all the processes we did [...] 
The final presentation was a really great way for us to look back and see how much we actually 
learned. (Tanya) 

 
The third theme we identified revolves around transferable skills that youth developed after joining WP 

courses. In particular, many youth brought up information and financial literacy and interpreted them as essential 
skills when asked about what they learned and found helpful in WP. By attending relevant classes in WP, youth 
developed practical knowledge on how to evaluate the credibility of information sources and realized they could 
begin managing their finances before college. This point and the mentioned two skills reflect the role of 
transferability in OST learning by which youth could apply what they acquired to various contexts beyond 
schooling. Tiffany and Lydia, both high school students who took part in WP for years, highlighted the breadth 
of WP programming and how it helped them grow: 
 

I feel the things I get in Wolverine Pathways I wasn’t getting in my regular academic regime - 
like the classes they were offering. I got financial literacy when I was in 6th grade. You don’t 
even get econ until you are a freshman in high school. (Tiffany) 
 
Wolverine Pathways really holds you accountable for your whole journey, like a big picture of 
where you want to be and what your values are. Like, they want you to go to them and get into 
U of M, but they’re also like, “what do you want to do in life?” And like, “how do you get 
there?” And other soft skills like networking, researching topics online or fact-checking the 
news. So it really is a well-rounded resource base for you to discover ways to be a good person 
and be a competent student going into college. (Lydia) 

  
The last theme we recognized, which can be considered an extension of our first theme on the 

significance of peers for youth, is the value youth placed on in-person learning in an OST setting. To youth 
participating in WP, their continual physical interaction with peers is a crucial factor leading to their profound 
engagement in OST learning. Accordingly, the lack of bodily interaction resulting from COVID, mainly causing 
the change from physical to remote learning, was regarded as unfavorable to a lot of youth. Melanie gave a great 
illustration of how she treated WP as a big family: 
 

Before the pandemic, it was a very family-oriented vibe because we saw each other in person 
every day. It was very much giving family in Wolverine Pathways because we had songs; we 
sang, like we had the good morning song, we had different songs. So I feel relationships, friends, 
and new friends I made were very valuable at Wolverine Pathways. (Melanie) 
 
Furthermore, the disadvantage of remote learning is also mentioned by some parents who highly 

suggested WP add more physical events to increase face-to-face interaction between students. For instance, 
Wayne, a father whose two daughters are both parts of WP, noted that it would be “neat” if WP could “somehow 
facilitate a monthly potluck dinner in one of the dorms or something for the WP kids” that attended U of M. 
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Wayne explained that this was especially true for those who went through WP virtually due to COVID because 
in-person gatherings would benefit youth to have some camaraderie and support during their first year of college. 

Based on the preliminary themes above, we identified an emerging tension in documenting OST STEM 
learning. As shown by youth, what they learned through participating in WP is often unquantifiable. For instance, 
Melanie illustrated why she decided to be part of WP for many years, whereas she saw some of her friends 
dropping out. Here, we are able to recognize her perseverance and awareness of the benefit of OST learning as a 
way to prepare her for the future. In the case of Tanya, she expressed how she was capable of building connections 
between what she learned and, if applicable, knowing when to demonstrate her learning to people. We find this 
showcasing skill crucial in youth’s learning experiences in WP, though it may be difficult to appropriately capture 
in the current documentation system for college admission. Apart from Melanie and Tanya, the information and 
financial literacy skills described by Tiffany, which are also commonly shared by other youth, are critical abilities 
to be applied in everyday life. Nonetheless, since such non-academic skills are usually hard to assess using 
numerical data or a quantitative approach (Stasz, 2001), it can be a potential challenge to overcome in the 
documentation. In other words, how may we foreground the processual aspect of OST learning by treating it as 
multidimensional rather than one-dimensional to demonstrate its qualitative and interpretable value?   

“The spaces and places she’s in”: Digital divas and the work of families 
forging a youth STEM identity   
Nichole Pinkard, Yolanda Majors, & Alex Samuelson 
 
Evanston, Illinois, a community with about 35% of its public-school students qualifying for free or reduced-price 
lunch and almost 60% of its public school students identified as students of color (Illinois State Board of 
Education, 2020a, 2020b), has long been perceived as one of the wealthiest school districts in the nation. However, 
over the last several years, Evanston has garnered national attention for its large racial and socioeconomic 
achievement gaps (Rich et al., 2016) and its attempts to alleviate the systemic inequities that generate them (Belkin 
& Hawkins, 2020). While often discussed concerning the past, the impact of historical fiscal and policy decisions 
continues to mediate the daily lives of Black Evanston families, particularly those living in the historically Black 
5th Ward, who have borne the brunt of the infrastructural changes used to integrate Evanston's schools without 
integrating its neighborhoods. Consequently, 5th Ward families have had to exert more effort than other 
Evanstonians to access everyday learning activities from their home addresses, such as walking to school, going 
to the library, getting to and from sports or music practice after school, and talking about school with neighbors. 

5th Ward families, in particular youth, have persistently been underrepresented in STEM programs and 
STEM-related careers partly because of educational and cultural norms and lenses that have led to de facto 
exclusion based on race, ethnicity, and class. For 5th Ward youth, such exclusion has led to limited access to 
Evanston’s “participatory culture” (Jenkins, et.al., 2009), where membership cultivates one’s willingness to 
engage in collaborative, STEM-related work, knowledge of how to manage information, self-direction of one’s 
learning, meaningful interaction with valuable tools, and the building of collective intelligence (ref. DYN).  Long-
term STEM-culture participation requires parents to discover their community’s STEM opportunity landscape 
and motivate their youth to participate in programming where they are most likely the minority (especially as kids 
get older). Often this results in ‘joining’ a program and entrusting their children’s STEM learning journey to that 
organization.  

This presentation considers how and why 5th Ward families (decision makers) understand and choose to 
participate in one Evanston STEM OST space, Digital Divas, as a learning opportunity for their children, 
specifically their middle-school-aged daughters. Digital Divas is an OST program located in Evanston that 
engages middle school girls, especially those from non-dominant communities, in design-based engineering and 
computer science activities driven by a narrative story. The program supports girls to develop STEM identities by 
participating in face-to-face and online spaces to design, create, and re-imagine everyday artifacts (jewelry, hair 
accessories, music) and activities (dancing and talking to friends) using collaboration techniques critique, 
circuitry, coding, and fabrication. Since 2013, over 300 girls have participated in core Digital Youth Divas in 
Chicago. Middle school girls involved in Digital Divas have demonstrated increased domain-specific content 
knowledge and development of initial interest in STEM.  

We draw on data from three focus group interviews: one group of 6 Digital Divas, one group of 6 Parents, 
and one group of  3 program facilitators. In addition to insights into the STEM-based problem-solving capacities 
of Divas’, our analysis spotlights several themes corresponding to the role of families in developing STEM-related 
identities, values, understandings, and engagement. One of these is “youth exposure vs. “youth opportunity.” We 
characterize OST “exposure” to STEM as having fixed boundaries of time and space, where youth can experience 
a baseline introduction to general STEM skill sets, such as coding and 3D building and printing.  Findings from 
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family interviews indicate that while much of Evanston’s OST STEM programming does a “phenomenal job” of 
exposing their child to activities grounded in STEM, such exposure is insufficient: 

 
“There’s a big component of the whole child. It's like, how can we include some other skills… 
You know?  How do we bring in the leadership? How do we include life skills? And then how 
do we also get out of the exposure and go more into the opportunity” 
 
Across each focus group, a tension emerged: “how do we turn exposure” of STEM skill development 

“into real opportunity” pathways that further specific development of skills.  
Drawing on Jenkins and colleagues’ (2009) idea of participatory culture, we characterize OST 

“opportunities” as participatory engagement across time, place and space where youth expand their knowledge as 
they move across spatial borders and boundaries, engage and expand upon pre-existing knowledge around 
something shared and valued, decode it in some way and make new meanings around it. Opportunity spaces, 
therefore, are youth-serving OSTs that provide practitioners, youth, and families with STEAM (science, 
technology, engineering, arts, and math) related engagement opportunities that are geographically available, 
socially equitable, youth access, and at the right learning level (Pinkard et al. 2020).  

A second theme to have emerged was parents’ emphasis on Divas’ gendered identity development as a 
critical determinant of their child’s involvement in programming opportunities throughout Evanston:  

 
It’s not easy to be a Black girl… It’s the idea of identity and figuring out who she is in the space 
that she’s in and being comfortable in all the different spaces that she’s in. 
 
For parents of Divas, positive identity, interests, and social skill development were greatly desired core 

outcomes of their child's engagement in STEM inquiry, engineering processes and other associative learning 
opportunities presented through their involvement: 
 

What’s most important is developing their love for science and different STEM identities in 
spaces where they can be who they are.  
 
They are learning the scientific method, definitely learning this engineering design process, but 
they also learn how to create, how to bring their identity into the things that they do. 
 
Fundamental to all points along a STEM opportunity pathway is the human capacity for curiosity –the 

desire to engage, to develop and extend knowledge and do what is meaningful beyond life’s challenges, what is 
immediately accessible, evident, or within current practice. We argue that this desire for learning through 
participation in identity-affirming activities motivates Divas’ families to prioritize programming that reaffirms 
black girl identity even over STEM programming, especially if the programming is in non-familiar spaces. 
resources in exploring what one can learn by seeing, thinking, and doing.  Due to the historical disinvestment in 
the 5th Ward as described in the opening, Divas families, whose aspirations of a more equitable future for their 
daughters are predicated on reimagining the locations, allocation, and use of the resources they steward to create 
a more equitable learning ecosystem. We imagine that this more equitable learning ecosystem would be 
unapologetically tuned to facilitate the ability of Black families to seamlessly navigate and engage in Evanston's 
full spectrum of learning resources to support the intellectual, physical, social, and emotional growth and 
development of Black youth, toward their fullest potential.  

STUDIO: Designing OST STEM opportunities across stakeholder desires 
Jiyoung Lee, Katie Headrick Taylor, & Leslie Herrenkohl  
 
“Culturally relevant learning” often describes the design ethic of OST STEM contexts (Moore et al., 2022). 
However, without essentializing participants’ cultures, ignoring intersectionality as an individual reality (e.g., 
Cabado et al., 2013; Gutiérrez & Rogoff, 2003), and considering the cultural heterogeneity of urban 
neighborhoods (and the young people that live there, Iloh, 2018), designing for cultural relevance can generate 
tensions between co-designers, stakeholders, and participants of different ages and perceived roles (e.g., Worker 
& Ching, 2016). In an OST neighborhood-based STEM program called STUDIO, young participants from 
Immigrant and/or refugee families (from across the globe), and their caregivers, described different, sometimes 
contradictory values and purposes for OST STEM programming. Young people valued joyful modes of STEM 
engagement too often obsolete in schools; several caregivers viewed joyful STEM as ancillary to programming 
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that supports in-school achievement. These differing priorities from young people and their caregivers, as well as 
from funders and evaluators, create a tenuous design space for OST STEM educators.  

STUDIO program context  
STUDIO is a research-practice partnership between the University of Washington (UW) and a family-serving 
organization situated within a HOPE VI housing development in a Pacific Northwest city. Youth in STUDIO are 
all youth of color from diverse cultural and ethnic backgrounds. Most youth are from South East Asian (13%), 
and East African (42%) countries of origin and identify as belonging to immigrant and/or refugee families. African 
American youth living in the area also participate in STUDIO. Our partnership includes organization staff, and 
university faculty, graduate, and undergraduate students working together to design, research, and facilitate 
project-based STEM curricula. Youth attend STUDIO sessions twice a week at organization facilities but also use 
the facility with families for other purposes (e.g. game night, community events) (Please see Herrenkohl et al., 
2019 for more program details). Findings for this session come from a total of 15 interviews (4 undergraduate 
mentors, 5 facilitators, 4 youth, 2 parents), transcripts of which we open-coded. Coders at UW and UM met 
regularly to discuss common and site-distinctive codes across WP and STUDIO.  

The purpose of STUDIO  
Interviews revealed that adult caregivers and youth have differing desires and purposes for OST STEM 
programming; organization staff who especially bear the largest burden of recruiting youth participants (with adult 
caregiver consent), do their work within and across these differences. Adult caregivers often viewed STUDIO as 
a supplemental program to school, and valued it as a place where their children can get STEM homework help, 
or experiences that would position them to succeed in schools and future jobs. Youth valued STUDIO because it 
provided different social and STEM learning opportunities from school. Hiroshi, one of the longest serving staff 
members in STUDIO with deep ties with residents in the community, clearly identified tension:  
 

Parents want youth to participate in opportunities in whatever way that the parents believe will 
provide them an advantage in applications or scholarships, careers or for schools of secondary 
education for their youth. For youth, it is often around more soft skills, social navigation or life 
skills. And, it is often around exploring new opportunities that they normally would not be able 
to explore in school… Being able to provide those opportunities is definitely a balance, because 
we want to honor the parents’ goals and values as well, but also really want to see the youth for 
what they are and their own goals for success as well. 
 
A parent of a STUDIO participant expressed this priority (identified by Hiroshi above) in her own words, 

saying, “STEM is the future; children are going to use STEM [knowledge] in the future, and it will help them to 
have better education, and a better future.” Hiroshi also shared that parents often approached him with requests 
to provide more homework help, and tutoring sessions within STUDIO time so that the youth can get support in 
subjects like math and science in school. 

On the other hand, when youth were asked to share what they got out of STUDIO, most youth talked 
about learning within a community where they felt safe to develop their social skills, and “do cool things” with 
great company. Hiroshi extrapolated that youth want to learn about “life skills and soft skills” because they are 
anxious about going to college as first generation prospective students. As children of new immigrants in the 
United States, youth often wondered whether college was the right fit for them, and craved opportunities to explore 
other interests related to STEM but often separated or obsolete in schools (e.g., computer science, arts-based 
engineering). STUDIO was one of the places youth experienced as providing opportunities to express their 
creativity. Youth reported that they “got to go outside the boundaries, and [do] fun things that they wouldn’t 
typically do in school,” and were also able to “grow as a community with friends and mentors who encouraged ” 
their ideas and, “always welcomed them.” Hiroshi described an example of how an activity in STUDIO might 
differ from school: 

 
While there may be opportunities in schools to do cooking as an elective class or as a club, 
sometimes there's not enough capacity for those classes or clubs or it's around recipes that the 
youth are not interested in. Youth have more voice, and choice in what they can or want to 
explore in our program than they may be able to at school.  

An example of culturally intersectional STEM programming in STUDIO  
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In this exchange, Hiroshi is referring to STUDIO’s online cooking program called World through Food (designed 
primarily by Jiyoung Lee). This program models for young people that STEM learning (and teaching) can foster 
and center aspects of care for one’s self and the community. Centering care in STEM programming was especially 
important during the early and highly uncertain months of the COVID-19 pandemic (Taylor, Lee, Riesland & 
Ikeru, in preparation). In World through Food, youth cooked food from world cultures and trends that they were 
interested in (like Dalgona coffee, a trendy drink in Instagram in 2020), and also learned how to make ethnic 
dishes that represented the participants’ diverse cultures (e.g. red beans and rice, Somali style pasta). Making and 
experimenting with Dalgona coffee on Zoom not only allowed youth to explore the chemistry behind sugar 
crystals supporting the structure of coffee foam, but also opened-up opportunities for interpersonal encouragement 
and support as they marveled at each other’s creations. Teaching each other about dishes from their families’ 
respective countries of origin provided young people an opportunity to express themselves and appreciate the 
stories of others. STUDIO activities intentionally highlight the layered and powered dimensions of STEM learning 
that include affect, aesthetics, and uncertainty. Students recognize these aspects as being absent in their in-school 
STEM learning.  

Conclusions 
Co-designers of STUDIO cannot ignore the importance of adult caregivers’ desires for OST STEM programming 
for their children. Additionally, connecting to in-school STEM achievement (including how content is taught and 
tested) also drives funders’ concerns and assessments of the “efficacy” of the organization. However, we see that 
young people bring a different orientation to OST STEM programming. This orientation values learning in a 
community that is culturally intersectional and pursuant of current topics, questions, and trends with friends and 
adult facilitators; these STEM inquiries center cultural knowledge and heterogeneity. We see a failure to 
acknowledge youth desires in OST STEM programming as detrimental to participation (as in, young people will 
stop showing-up), but also as a missed opportunity to model STEM practices as un-settled (Vakil & Ayers, 2019), 
uncertain (Anthony-Stevens & Matsaw, 2020), and joyful. We hope the next step is to see evaluations for OST 
STEM programs (Stephenson Reaves et al., 2022) that “perpetuate and foster–to sustain–linguistic, literate, and 
cultural pluralism” (Paris & Alim, 2014, p. 88) and intersectionality. 
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