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Abstract: Out-of-school time (OST) programs play a critical role in broadening participation
in STEM by offering young people opportunities to explore interests and develop skills beyond
formal schooling. Yet, the potential of these programs is constrained by limited and uneven
strategies for engaging families—key partners in sustaining youth interest and identity in
STEM. This study applies a multi-layered brokering framework to examine how Ignite
Afterschool, Minnesota' s statewide OST intermediary, advanced family engagement in STEM
programming. Using a qualitative case study approach, we anayze how Ignite brokered
resources, knowledge, and opportunities that positioned families as active participants rather
than peripheral supporters in their children’s OST STEM learning. Findings show how
coordinated brokering across interpersonal and organizational levels can foster more inclusive,
culturally responsive, and sustainable forms of family engagement. This work contributes a
theoretically grounded model for understanding how network-level intermediaries can
strengthen family learning and build connected, equitable OST ecosystems.

Introduction

Out-of-school time (OST) programs are increasingly recognized as vital spaces for broadening participation in
STEM and other fields that have historically excluded minoritized youth (Afterschool Alliance, 2021, 2025).
These programs offer young people opportunities to explore interests, build skills, and form mentoring
relationships that extend learning beyond the school day (Ito et a., 2020; Young et al., 2017). By connecting
youth to hands-on inquiry, collaborative design, and community partnerships, OST environments have the
potential to strengthen pathwaysinto STEM learning and careers. In the wake of pandemic-era disruptions, out-
of-school time (OST) learning ecosystems have become increasingly fragmented, making it more difficult to
sustain equitable pathways into STEM for minoritized youth. OST programs often lack coordinated, scalable
approaches to engaging families as partners across settings. This gap limits the field’s ability to build coherent,
equity-oriented learning systems—a pressing challenge for the learning sciences as the field seeks to understand
how participation is supported across contexts. While families play acritical role in nurturing children’s curiosity
and supporting long-term participation (Pattinson et al., 2024), many OST programs lack structured approaches
for involving parents and caregivers as co-learners and contributors. Family engagement efforts, when present,
tend to be fragmented and inconsistently implemented across programs and sites, resulting in missed opportunities
for collective learning and support (Afterschool Alliance, 2022).

To address these gaps, researchers have increasingly turned to brokering as a useful lens for
understanding how connections across learning settings are built and sustained. Brokering refers to the
interpersonal and institutional work of linking young people to resources, relationships, and opportunities that
support their development (Barron et al., 2009; Stanton-Salazar, 2011). Yet most studies of brokering in OST
contexts have focused on individual actors such as teachers, mentors, or parents, while paying less attention to
how organizations and networks coordinate brokering efforts at scale. This leaves akey question underexplored:
How can network-level coordination align resources and relationships across OST programsto amplify theimpact
of families on youths' navigation of STEM opportunities?

This study addresses this systems-level question through a qualitative case study of Ignite Afterschool,
Minnesota's statewide OST intermediary. We use a multi-layered brokering framework (Dahn et al., under
review) to examine how Ignite strengthened family engagement in STEM across their network. Specificaly, we
describe how Ignite coordinated both interpersonal relationships and interorganizational partnershipsto design a
Family Engagement Framework and facilitate Family Listening Sessionsthat centered family voice. These efforts
brokered resources, knowledge, and opportunities that positioned families not as peripheral supporters but as
active participants in their children's OST STEM experiences. Through this case, we demonstrate how
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coordinated brokering across interpersonal and organizational levels can create more inclusive, culturally
responsive, and sustainable approaches to family engagement in OST. In doing so, this work uses a theoretically
grounded model to show how state and network intermediaries create more equitable learning ecosystems, linking
families, programs, and institutions to sustain children’s learning across contexts.

Background

Families in out-of-school time STEM

Parents, caregivers, siblings, and other extended family members play a central rolein the learning tra ectories of
young people. Children grow up seeing how people in their family relate to formal and less formal educational
settings, as well asthe pathways they pursue. Research demonstrates that families and caregivers are important to
the development of children’s STEM identities, regardless of whether they consider themselves having STEM
expertise or not (Dou & Cian, 2024; Ennes et al., 2023; Pattison et a., 2023).

Although involving familiesin learning isimportant to learning across settings, family expertiseis often
overlooked, especialy in historically marginalized communities. Researchers counter this by offering asset-based
frameworks that position families as partners and co-designers in their children’s STEM learning. Dou & Cian
(2024) for example, offer a Family-Centric STEM Identity Development (FSID) model as guidance for creating
culturally sustaining out-of-school STEM environments. This model centers families and caregivers values,
culture, and goals, al of which are critical to supporting children’s STEM learning and identities. In the
development of this model, the authors found that families and caregivers shaped understanding of STEM in key
ways. These included having conversations with their children about STEM, evaluating and assessing identity
expressions, and facilitating their children’ s engagement or disengagement with STEM-related activities.

Similarly positioning families as valuable assets in their children’s learning, Roque (2016) introduced
the Family Creative Learning model, a community-based program that supports families, particularly those from
underrepresented communities, to engage together in creative computing and design-based learning. The model
supports the notion that families are not just supporters, but co-designers, co-learners, and powerful contributors
in the learning pathways of their children, especially in STEM (Roque, 2016; Roque et al., 2021). Family Creative
Learning emphasizes intergenerational learning, equity-centered design, asset-based framing, community
building, and scaffolded participation. Overall goals of Family Creative Learning include democratizing access
to STEM, building family confidence and agency as co-learners and co-designersin their children’ slearning, and
disrupting traditional power dynamicsin educational systems.

These models and others like them also see family members as brokers for their children’s STEM
learning who help to identify, access, and advocate for additional learning opportunities in STEM. Models like
Family Creative Learning can therefore help support connected learning by making connections across different
settings where young people learn, namely between out-of-school environments and at home. However, while it
is valuable to position families as critical to supporting children’s learning, we need more systematic ways of
thinking about how to set up families for these roles.

Brokering and making connections across settings

Brokering refers to the interpersonal and interorganizational work of connecting young people to people,
resources, and opportunities that support learning and development across diverse settings, including homes,
schools, and community programs (Peppler et a., 2019). Individuals such as peers, parents, mentors, and
educators act as brokers by facilitating access to educational experiences, social networks, and institutional
knowledge (Ching et al., 2016; Stanton-Salazar, 1997, 2011). Cultural and peer-based brokering has been shown
to be especially impactful for youth from historically marginalized communities, particularly in fields like STEM
whereingtitutional gatekeeping has excluded many based on race, gender, or socioeconomic status (Kekeliset al.,
2017; Koch et al., 2012; Kricorian et al., 2020; Kirshner et a., 2019; Rivera et a., 2019). Despite this, there
remains a critical gap in the literature around how families—especialy those from underrepresented
backgrounds—are themselves brokered into STEM ecosystems, rather than solely being positioned as brokersfor
their children (Cooper, 2014; Civil & Bernier, 2006; Ishimaru et a., 2016; Su, 2008).

Whileindividual brokers play acrucia role in connecting youth to resources, these efforts often depend
on the broader institutional systems in which they are embedded. At the interorganizational level, brokering
requires coordination across programs and institutionsto ensure aligned and coherent pathwaysfor youth learning.
Thisincludes practices such as shared purpose, collaborative planning, communication between stakeholders, and
formal support structures (Bodilly et a., 2010; Kania & Kramer, 2011; National Summer Learning Association,
2016). However, such coordination remains rare, especialy in STEM, due to fragmented systems, limited
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incentives, and competitive dynamics among OST programs (Allen et al., 2020; Anthony & Morra, 2016; Bevan
et a., 2010). These challenges are compounded by the structural inequities that persist in STEM education
(Gasiewski et al., 2012; Janssen et al., 2022). While some organizations are beginning to prioritize brokering work
aligned with youth interests (Dahn et a ., 20233, 2023b), thereis still alack of research on how brokering operates
at the interpersonal and interorganizational levels.

Connected learning provides a useful grounding framework for addressing these needs because it
emphasizes the value of interest-driven learning supported by caring relationships and connection to opportunity
(Ito et al., 2020). Connected learning attends to learning that happens across settings, including schools, out-of -
school time spaces, at home, and in communities. A key design principle of connected learning is concerned with
how learning is connected across these different contexts—for example, how young people and their families are
connected to the learning experiences that are happening in an out-of-school space. This focus on cross-context
learning reinforces the need for multi-level brokering strategies that not only link youth to STEM opportunities
but also support families and institutions in building the connective tissue (Chew et a., 2023; Pinkard, 2019)
across learning environments.

Theoretical framework

Multi-layered brokering as a strategy for connected learning

In this paper we address the need to better describe the complex brokering with which state network intermediaries
engage as they do work across both interpersonal and interorganizational layers of a system. Our theoretical
framework brings together a connected learning framework and literature on brokering to introduce and illustrate
through examples a framework for multi-layered brokering (Dahn et al., under review). Multi-layered brokering
refers to processes of connecting and coordinating across interpersona layers, which includes individuals, and
interorganizational, which focuses on institutions and programs. Here we use multi-layered brokering to describe
how state network intermediaries make connections across both of these interpersonal (i.e., between individuals)
and interorganizational layers (i.e., between organizations). The interpersonal layer includes relationships
between OST facilitators, families, and participating youth. The interorganizational layer focuses on the level of
partnerships, networks, and institutional coordination. Both layers, which we illustrate through a case of family
engagement in our findings, support connections to resources, knowledge, and opportunities for people and
organizations. Table 1 offers an overview of the multi-layered brokering framework, including possible types of
resources, knowledge, and opportunities that are exchanged in each facet of this connecting and coordinating
work. We treat each layer as distinct in this paper to illustrate the framework, however, we acknowledge that the
layers are intersecting and have dependencies since interorganizational coordination often requires trust-based
interpersonal relationships between individuals affiliated with different organizations.

Tablel
A multi-layered brokering framework

Resources Knowledge Opportunities
I nterpersonal layer: Mentors Insights L eadership roles
Building trust-based Scholarships Cultural understandings Mentorship roles
relationships Transportation Programmatic strategies Career placements

Grants

I nterorganizational layer: Ingtitutional assets Organizationa priorities
Strategic coordination and Facilities Shared goals Strategic partnerships
ingtitutional alignment Staff Programmatic models | Program spread and scale

Multi-layered brokering isaimed at expanding access to resources, knowledge sharing, and opportunities
for sustained STEM engagement. Multi-layered brokering attends to both the relational infrastructure of
connections between organizations, or how connections are enabled, as well as the substantive exchangesin terms
of what is brokered. Connecting includes actions such as making introductions, offering recommendations, or
convening stakeholders around shared STEM goals, as well as coordinating work such as aligning on shared
purpose and strategies, ensuring a cultural fit between partners, formalizing relationships, and sustaining
partnerships over time. We usethis framework to explain how state network intermediaries made connections and
coordinated across out-of-school time efforts to support a strategic family engagement strategy in out-of-school
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time STEM programming. Our research questionis: How can amulti-layered brokering framework help to explain
the complex work of state intermediaries as they navigate relational and organizational boundaries?

Methodology and methods

Participants and data sources

We use acase study method with afocuson Ignite Afterschool, Minnesota s statewide OST network intermediary.
This organization was selected because they had a strong family engagement strategy that they were coordinating
across multiple organizations within their network. Ignite Afterschool is part of the Charles Stewart Mott
Foundation-supported 50 State Afterschool Network, a national initiative that connects state-level intermediaries
to strengthen afterschool and summer learning programs across the U.S. Each state network acts as a broker for
OST organizations by facilitating collaboration, expanding access, and improving quality within programs. The
50 State Afterschool Network also connects stakeholders, secures resources, and influences policy (50 State
Afterschool Network, 2025). In partnership with STEM Next Opportunity Fund, they also support efforts to
broaden participation in STEM-focused OST programming nationwide. By fostering a coordinated infrastructure
of public and private partners, the network helps ensure that children and youth have access to high-quality,
equitable learning opportunities beyond the school day (Afterschool Alliance, 2021).

Two key leaders from Ignite Minnesota who are also authors on this paper were participants in this
research: Kari Denissen, Executive Director, and Keem Anderson, Associate Director. Data sources included a
series of 10 conversations/semi-structured interviews with Kari and Keem over the 2024-2025 school year. These
conversations were video recorded and transcribed. We engaged in similar conversations with 5 additional state
network partners, and though they informed our understanding of OST intermediaries, those are not part of the
analysisin this paper. Kari and Keem also shared artifacts with us to guide our understanding of their approach,
including a Family Engagement Framework and Family Listening Session guide they created to guide their
professional development approach. During our conversations, we documented the frequency with which and
ways they built relationships with key organizational partners. We asked about the level at which they contacted
individual partners (e.g., no contact, light contact, more contact) and additionally collected descriptions of the
type of contact with which they engaged. This helped us better understand the level of contact they maintained
with partners and how they engaged in connecting and coordinating work that was part of their everyday
professional practice. Researchers were engaged as research-practice partners and the research was driven by the
state partners’ practice. Researchers have been engaged in partnership with out-of-school time intermediaries and
programs part of the STEM Next Opportunity Network since 2021.

Analysis plan

Weiinitially developed the multi-layered brokering framework from a qualitative case study with a separate state
network intermediary organization, Nebraska' s Beyond School Bells, and its program partners (Dahn et al., under
review). The framework was devel oped around their implementation of a near-peer mentorship model at multiple
OST program sites across the state. In this paper, we apply this multi-layered brokering framework to the work
and actions of a separate state network intermediary in Minnesota to illustrate how they use multi-layered
brokering to implement a different strategy in a different context. We framed the work of the state intermediary
through a case study approach (Stake, 1995; Yin, 2009). In this case, we took the multi-layered brokering
framework as a starting point for our analysis of how they successfully implemented a strategic family
engagement program. We triangul ated across interview transcripts and the shared artifacts to categorize the work
of the OST intermediaries into the interpersonal and interorganizational layers with attention to the flow of
brokering resources, knowledge, and opportunities across the layers. The research team discussed the
categorizations and came to agreement on how the case demonstrated each component of the framework.

Findings

We examine how Ignite Afterschool, Minnesota s statewide OST network, strategically expanded its role within
the Minnesota STEM Ecosystem by deepening family engagement in STEM and strengthening collaboration
between in-school and out-of-school STEM programs. Kari and Keem identified a core problem of practice for
their partners: families—particularly Black families and those from other underrepresented communities—were
rarely meaningfully included in conversations about STEM education or supported in navigating future
opportunities for their children. In response, Ignite shifted its strategy to actively engage parents and caregivers,
not only as supporters of youth learning, but as participants with critical insight and expertise. The goal was to
better understand how families perceive their roles in STEM, identify barriers to participation, and create more
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inclusive and connected pathways into STEM programs and careers. This effort involved developing both
relational strategies to build trust with families and structural strategies to coordinate programming and
communication across organizational partners.

Kari and Keem explained that their work as OST intermediaries was guided by the following questions:

1) How do families perceive their involvement and representation in afterschool programs, particularly in
STEM?

2) What arethe best practicesin community and family engagement in STEM, especialy for Black families
and other underrepresented communities?

3) How can afterschool programs better engage familiesto create moreinclusive environmentsthat support
the well-being and success of both young people and their caregivers?

This case provides alens into how multi-layered brokering can be used as a strategy for connected learning. We
show how Ignite’s leadership facilitated interpersonal connections between OST staff and families, while also
coordinating interorganizational partnerships across schools, programs, and community organizations. Through
this layered approach, Ignite helped to build more coherent, equitable, and sustainable learning pathways that
center families as key stakeholdersin STEM education.

Problem of practice: Toward a cultural shift of family engagement in STEM

The work of Ignite was grounded in a shared recognition that something fundamental was missing in how STEM
learning was being positioned within Minnesota' s OST landscape. While many programs focused on broadening
participation, few addressed the disconnect between how STEM is framed and how families from marginalized
communities see themselves and their children in relation to how STEM is framed. In designing this initiative,
Kari and Keem aimed to model authentic family engagement, not only to increase accessto STEM opportunities,
but also to shift how families envision their role in shaping their children's futures. As Keem described:

“We were having this feeling that STEM wasn’t connecting with who we wanted to connect with
— underrepresented young folks and young people from marginalized communities. How do we
truly engage those people to introduce them to STEM and have a cultural shift in terms of how
folks in the communities think about opportunities in STEM similar to how they think about
opportunitiesin sports?’

Keem called this work a “cultural shift,” one that involves reimagining how communities perceive STEM
opportunities and who gets to participate. He underscored the long-term nature of this vision, noting, “We might
not see the fruit of our labor for a generation or two, but thisis something we're really wanting to go to the roots
and then build out.” Through engaging in Family Listening Sessions, both leaders found that their own
assumptions about family engagement in STEM were challenged. Kari reflected that she had initialy believed
many parents might be “intimidated by STEM” or carry “negative past experiences’ with it. However, what she
heard directly from families shifted her thinking. She explained:

“Parents were very much seeing STEM as an opportunity for young people, and they did
want to figure out how their young person could be more engaged in STEM. But thisis
less known. There' s more information about how to help your kids navigate sports leagues
more than STEM. They might valueit, but they didn't necessarily know where to go next
with it.”

Thisinsight helped refine the problem of practice driving the initiative. The issue wasn't alack of family interest
in STEM; it was the lack of clear pathways, support, and culturally relevant entry points for familiesto engagein
and advocate for their children’s STEM learning. Many families, particularly those from communities historically
excluded from STEM, face systemic barriersto accessing high-quality OST programs. Y et, as Keem emphasized,
families have always played a central role in youth development—and should be recognized and supported as
such in STEM learning environments: “We think that parents and families have alot of untapped potential, asfar
as how we can engage them to better benefit young people in the field. We see parents as partnersin STEM.”

Development of the family engagement framework and family listening sessions

To foster more meaningful and inclusive family involvement in STEM learning, Ignite Afterschool developed a
four-level Family Engagement Framework. This framework describes a spectrum of engagement, from parents
having just “Basic Awareness,” where they receive information but have limited involvement, to “ L eadership and
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Co-Creation,” where parents actively shape program direction by serving on advisory committees, helping plan
events, and recruiting other families. Keem highlighted that, like young people, parents and families “want to feel
belonging, they want to feel connected in a way that's meaningful. They want to build relationships with one
another.”

Central to their approach that engaged parents in STEM were Family Listening Sessions, designed to
build trust with families through culturally responsive practices that created space for them to share hopes,
concerns, and barriersrelated to STEM. Keem described these sessions as away to “ shift the power dynamic: We
want familiesto feel like they could guide the work, not just respond to it.” The sessionsincluded icebreakers and
group activities focused on building relationships and deepening shared understanding of STEM education.
Families were asked questions such as: “What motivates you to encourage your child’'s STEM education?’ and
“What challenges do you facein accessing STEM programs and activities?’

These sessions were grounded in principles of belonging, reciprocity, and cultural relevance. They were
co-hosted with trusted community partners, provided food and childcare, and favored storytelling and reflection
over survey-based feedback. Keem reflected on the impact of these sessions, sharing that his most rewarding
moments as afacilitator come when families move from passively listening to actively participating: “ Oh, they’re
actually asking me what | think, and you know having this kind of a-ha moment. When it works, it's a quality
session when parents are engaged in that way. They’ re not used to that level of engagement, like, really kind of,
you know, asking them what they think, or asking them to participate in asession similar to what the young people
are going through.”

Through four Family Listening Sessionsin collaboration with partnersin North Minneapolisand Duluth,
Ignite engaged 25-30 family members from diverse communities. The insights gathered directly shaped their
culturally responsive Family Engagement Framework and the creation of a facilitation guide that other
organizations can use to amplify family voicein STEM programming. Several other state network intermediaries
expressed interest in adopting the framework, indicating potential for more expansive impact.

Challenges they encountered when implementing their family engagement strategy included recruiting
parents and caregivers to attend sessions, limited infrastructure to support the kind of innovative work they were
doing, especially in drop-in or school-based programs, and communication barriers due to geographic distance
between the network intermediary and partner programs. Ignite addressed these by leveraging trusted
relationships, offering incentives such as food and stipends during the sessions, co-designing program structures
with partners, and allowing time to build trust through regular check-ins and strategic communication. Funding
for the project was braided across multiple sources and aligned with Ignite’ s Professional Development Exchange
(PDX) initiative, supporting sustainability without duplicating efforts. Most of the investment was in staff time
dedicated to partnership coordination, tool development, and relationship-building. Ignite also provided stipends
to partners and covered essential costs like childcare and participant incentives to ensure equitable access.

Table?2
Multi-Layered Brokering for Families at Ignite Afterschool in Minnesota

Resources Knowledge Opportunities

Ignite Afterschool created

Through the use of the

I nterpersonal

layer:

Building trust-
based relationships

Ignite Afterschool
brokered resources that
mitigated barriersto
attendance at Family
Listening Session events,
intentionally offering food
and childcare

internally developed Family
Engagement Framework and
listening session guide, Ignite
Afterschool gathered cultural
insights asto how families
thought about and related to
STEM and afterschool
programs

opportunitiesfor familiesto
shar e experiencesin a group
setting through a storytelling-
based method; asking families
to contribute in thisway is
less common in programming
around young people pursuing
STEM interests and pathways

I nterorganizational
layer:

Strategic
coordination and
institutional
alignment
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Ignite Afterschool
brokered institutional
resourcessuch asa
Family Engagement
Framework and Family
Listening Session guide to
support alignment in the

Ignite Afterschool brokered
process alignment and
collaboration through running
regular-check-ins,
purposefully building
relationships with partners,
and using shared planning
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Ignite Afterschool brokered
strategic partner ships
between in school and out-of -
school organizationsto
support family engagement

Ignite Afterschool brokered
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approach to family documents the spread and scale of the

engagement across the Family Engagement

project sites Ignite Afterschool brokered  |Framework and Family
institutional and research- |Listening Sessions through

Ignite Afterschool based knowledgeto their Professional

brokered financial organizations within their Development Exchange

resour cesthrough a network to offer family (PDX) structure to support

braided funding strategy |engagement guidance and sustainability and accessibility
necessary to support staff |spotlight particular programs
and facilitators to develop
the Family Engagement
Framework and
implement Family
Listening Sessions

Multi-layered brokering at the interpersonal and interorganizational layers

Table 2 above illustrates the ways that Ignite Afterschool engaged in multi-layered brokering to support their
family engagement initiative. At the interpersonal layer, Ignite Afterschool brokered resources that mitigated
barriers to attendance at their listening sessions—for example, offering food and childcare during the sessions.
They brokered knowledge such as cultural insights asto how families thought about and related to STEM through
the engagement framework they developed, and they brokered opportunitiesfor familiesto share their experiences
with STEM. At the interorganizational level, Ignite Afterschool brokered institutional resources such as the
internally developed Family Engagement Framework and listening session guide, as well as financial resources
through a braided funding model that helped programs develop and implement their family engagement strategy.
They aso brokered process alignment knowledge by holding regular check-ins across organi zations and brokered
research-based knowledge by sharing learning across programs. Additionally, they brokered opportunities for
organizations by helping to build strategic partnerships between in school and OST partners, as well as putting
effort behind the spread and scale of the Family Engagement Framework and listening sessions.

Discussion

The complex, often invisible, work of state network intermediaries in supporting the development of strategies
for making connections at both interpersonal and interorganizational layers is undertheorized. The introduction
of a multi-layered brokering framework helps to elevate the interpersonal and interorganizational layers of the
brokering work with which these network-level intermediaries engage. By applying this framework across
different contexts in which making connections across settingsis a shared goal, we can see how the complex work
of brokering supports connections in different contexts. This work has implications for pushing theories of
connected learning and brokering research and contributes to practice by offering a practical model for
organizations seeking to elevate family voice and leadership in OST STEM education.

Elsewhere we have argued that multi-layered brokering supports the development of resilient relational
infrastructure (Dahn et al., under review). This resilient infrastructure enables resources, knowledge, and
opportunitiesto flow between and across programsin ways that benefit programs, the youth they serve, and in the
case of Ignite Minnesota, their families and home environments. This work contributes to practice by providing
practical and actionable guidance for brokering familiesinto STEM. By creating a culturally relevant framework
for family engagement, aswell asaguidefor iciting family input and experiences through the listening sessions,
the Ignite Minnesotaleadership haslaid afoundation for a sustainable family engagement strategy across the OST
network in the state. Overall, this work has potential to support understanding of the processes and mechanisms
through which resilient relational infrastructure is created and support more equitable access to learning
opportunitiesin OST for youth and their families.
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