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ABSTRACT 
The importance of considering local context and partnering with 
target users is well established in co-design. Less common is an 
examination of the adaptations needed when deploying the same co-
design program across heterogenous settings to maximize program 
efcacy and equity. We report on our experience co-designing edu-
cational games with six culturally and socioeconomically diverse 
afterschool sites over two years, and insights from interviewing ten 
program administrators across all sites. We found that even within 
the same afterschool program network, site diferences in organiza-
tional culture and resources impacted the efectiveness of co-design 
programs, the co-design output, and expectations for student en-
gagement. We characterize our afterschool partners into diferent 
archetypes – Safe Havens, Recreation Centers, Homework Helpers, 
and STEM Enrichment Centers. We provide recommendations for 
conducting co-design at each archetype and refect on strategies 
for increasing equitable partnerships between researchers and af-
terschool centers. 
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1 INTRODUCTION 
Co-design is a form of participatory design where artifacts are 
co-created with equal input by design experts and the product’s 
end users [16, 17]. It facilitates the creation of efective and engag-
ing products and illuminates valuable insights about the design 
context and environment. Co-design is especially important when 
researchers are not members of the same social or cultural group as 
the intended users; researchers’ expertise often does not extend to 
the cultural and environmental norms of the setting their work will 
be used in. It invites community members into the design process 
to provide insight into how products or programs could be designed 
for better cultural ft. These benefts of co-design also extend to 
adult-child settings. Rooted in constructivism [51], adult-child co-
design allows children’s voices and interests to be represented, with 
the fundamental idea that children actively construct their knowl-
edge through their lived experiences, and that knowledge is vital 
and impossible to replicate without their active participation in the 
design process [51, 52]. 

Afterschool centers are a great environment to conduct adult-
child co-design. They cater to students’ varied interests including 
sports, games, arts, STEM, etc., and routinely partner with external 
organizations to ofer programs that students are highly interested 
in. Such a setting is ideal when designing games, as it requires 
expertise from various domains and experiences. In recent years, af-
terschool STEM programs have been intensely promoted. Demand 
for such centers exponentially increased during the COVID-19 pan-
demic and has remained strong even as schools have re-opened 
[1, 31]. These centers are expected to provide safe, supportive adult-
supervised environments and academic, personal, social, and recre-
ational development. Many providers are interested in expanding 
(or introducing) STEM program oferings and routinely partner 
with local organizations such as universities, museums, non-proft 
organizations, and individual community members to provide their 
students with a wide array of enrichment opportunities (e.g., [27]). 

Prior studies have shown successful co-design partnerships with 
afterschool programs. However, they do not shed light on the socio-
cultural values and resources that make particular programs a good 
ft for co-design vs. other design-based research methods. After-
school programs vary in resources and serve diferent populations, 
but it is difcult to determine which provider characteristics are 
relevant to the co-design of STEM activities without investigation. 
What provider-level features might designers or implementors need 
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to attend to, and what design adaptations may be required? The 
answers to these questions could have signifcant implications for 
the types of research programs or products that can be deployed in 
diferent spaces. Ultimately, while individual co-design projects can 
produce insight into designs that work, and the things that make 
them work, they have difculty answering questions about critical 
tacit factors vital to their success but not easily noticed for their 
ubiquity within the setting where the research took place. 

Our research study adopts elements from comparative research 
methodologies to address these shortcomings. Comparative ap-
proaches seek meaning in the diferences between mostly similar 
cases, e.g., comparative linguistics makes inferences about lost lan-
guages by examining trajectories of descendant tongues [2], and 
comparative case studies narrow down causal factors in complex 
scenarios by looking at similar phenomena that emerge from dis-
parate sources or divergent outcomes arising from seemingly iden-
tical origins [3]. We propose that conducting the same co-design 
program with multiple, intentionally dissimilar afterschool sites 
would create a basis for comparison and highlight site-level features 
and norms that impact the success of co-design programs. 

In this study, we employ this comparative co-design research ap-
proach to examine diferences and barriers to implementing STEM 
programs across six culturally and economically diverse afterschool 
centers chosen to represent maximal diversity within a single after-
school network. Our co-design program sought to create a robotics 
programming video game that would be engaging and practical 
within each cohort’s environment (one game per cohort). Each site’s 
implementation spanned approximately 20 weeks and focused on 
co-designing a robot programming game that the youth in each co-
hort would like to – and be able to – play in their afterschool center. 
Unsurprisingly, the co-design process produced design inferences 
that resulted in games with entirely diferent genres, mechanics, 
and thematic emphases. In this paper, we compare the implementa-
tions of the co-design program itself across the diferent settings 
and highlight practices that maximized our success with each co-
hort. Further, we also present site administrator insights about their 
culture, our program, and students’ engagement. We investigate 
the following research questions: How might an afterschool center’s 
purpose and cultural values afect 1) the ways learners participate, 2) 
the structure of co-design programs, and 3) student engagement with 
game co-design programs? 

By comparing these phenomena across our multiple parallel 
implementations, our research highlights provider characteristics 
that determine the success of STEM programs of various shapes 
across afterschool environments. 

2 LITERATURE REVIEW 
2.1 Co-designing with Children and Diverse 

Youth 
Co-design is a participatory design method in HCI that involves 
creating social, socio-technical, and technological systems in collab-
oration with end users [16]. It involves an intentional distribution 
of design responsibility from the traditional authority fgures such 
as architects, game designers, researchers, software engineers, etc. 
to other stakeholders and users with diverse perspectives on the 
system being designed [43, 47]. Through co-design, better ideas, a 

deeper understanding of needs, increased creativity, and improved 
outcomes can be achieved [47]. 

Previous research has demonstrated that kids from various back-
grounds bring unique and diverse perspectives to the process of 
co-designing [30]. In adult-child co-design, all participants work 
together to develop technology for children, relying on children’s 
expertise about childhood and their personal experience as users 
[67]. In most adult-child interactions, adults usually have authority; 
therefore, co-design facilitators employ strategies to deliberately 
reduce their power and allow kids to have equal participation in 
the co-design process [44]. The interactions between adults and 
children in co-design typically span four dimensions - facilitation, 
relationship building, design through action, and elaboration - with 
either adults or children having more infuence in certain areas 
[67]. 

The process of conducting adult-child co-design has been exten-
sively documented by researchers such as Druin et. al [16] ad Guha 
et al. [23] in several HCI conference and journal publications. They 
describe diferent levels of involving children in the design process 
including users, testers, informants, and design partners. In most 
co-design studies, children participate as ‘design partners’ and are 
involved in all phases of conceiving, developing, and producing 
technology artifacts [23]. Co-design typically involves small groups 
of children to adults (2:1 ratio), and uses techniques such as bags of 
stuf where students utilize basic art supplies and play materials 
to create low-fdelity prototypes. Regardless of the co-design ap-
proach, the most important aspect of a design partnership is idea 
elaboration where adults and children critique and build upon each 
other’s ideas to create efective products [24]. 

There are several published research studies on successful adult-
child co-design partnerships in game design. For example, Bon-
signore et al. [6] worked with Black and Hispanic teenagers aged 
13 to 17 to co-design a STEM-based alternate reality game for their 
peers. This collaboration resulted in original game elements and pro-
vided new insights into attitudes toward STEM subjects. Similarly, 
Mazzone et al. [40] collaborated with young people to create a game 
aimed at helping teenagers improve their emotional intelligence. 
The study identifed the challenge of abstract ideas hindering the 
participants’ ability to contribute. Overall, these studies highlight 
the value of co-creating products with end users using co-design but 
fail to highlight the characteristics of the context or the resources 
required to make these partnerships efective. 

2.2 The Benefts of Afterschool Centers for K-12 
Students 

Afterschool programs in the United States ofer care and educa-
tional enrichment for K-12 students between the close of school 
and when families return from work (typically 3:00 PM to 6:00 
PM) during the school year [18]. These programs provide a safe 
environment, supervised by adults, for children to get homework 
support, recreational development, and art and STEM enrichment 
[18]. Public support for such programs has steadily increased over 
the last two decades – since 2002, the US federal government has 
invested over $3.6 billion to support such programs, and their de-
mand is steadily rising [9]. These programs are especially important 
for youth from low-income communities where unsupervised time 
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after school has been linked to increased adverse outcomes such 
as academic and behavioral problems, drug use, etc. [65]. Research 
studies show that when youth are engaged in structured enrichment 
opportunities, it increases positive interactions with adults, teaches 
them skills that they don’t acquire in schools, and increases their 
willingness to take initiative and contribute on challenging tasks 
[12, 33]. Lauer et al. [34] reviewed 35 studies involving low-income 
youth and reported that their math and reading scores improved 
signifcantly after participating in afterschool programs. Their lit-
erature review also highlighted that afterschool programs lead to 
increased self-esteem, positive dispositions towards school, and re-
duced behavioral problems such as aggression and noncompliance 
in academic environments. 

Afterschool programs take place in a multitude of environments. 
Some programs are run by schools, often requiring an additional 
enrollment fee, even in public school settings. There are also pro-
grams organized by local organizations such as churches, and others 
run by national afterschool program networks, e.g., the Boys and 
Girls Clubs, YMCA, etc. Transportation to these programs is often 
coordinated by the afterschool programs themselves or by fam-
ilies of participating students. In addition, specialized programs 
are frequently provided by local attraction centers, e.g., museums, 
libraries, zoos, and aquariums, as well as in universities where 
afterschool programs are part of their research endeavors [17, 67]. 

Despite the overwhelming demand and support for these pro-
grams, not all afterschool programs have equal resources. Some 
programs need more space to serve their students efectively, and 
many parents cannot aford to transport their children to out-of-
school spaces [22]. Afterschool programs in urban communities 
struggle with access to recreational facilities, food insecurity, and 
often lack culturally relevant engagement opportunities [66]. Re-
searchers such as Marttinen et al. have reported challenges with 
gathering data in low-income afterschool programs such as low 
compliance, inconsistent attendance, and struggles with persisting 
through standardized assessments [39]. These studies show that re-
searchers are likely to achieve diferent outcomes when partnering 
with diferent types of afterschool programs – our research investi-
gates how these outcomes may difer when engaging in adult-child 
co-design in afterschool spaces. 

2.3 The Crucial Role that Program 
Administrators and Mentors Play in 
Afterschool Programs 

Administrators and mentors in afterschool programs provide many 
benefts, especially for low-income and racial minority youth. Gor-
don et al. [20] studied the impact of Afro-centric mentorship in an 
afterschool program that included structured activities celebrating 
Black culture among Black male youth to counter academic under-
achievement. Students who received mentoring had signifcantly 
higher grades, higher standardized test scores in math, and a higher 
GPA compared to the control group, as well as a higher endorse-
ment of racial identity attitudes. Students reported receiving help 
from administrators across a broad range of values in addition to 
their schoolwork, such as self-control, respect, responsibility, etc. 
compared to the control group who only reported receiving help 
from volunteers concerning their schoolwork. Similarly, Rhodes 

et al. [53] investigated how mentorships afected academic perfor-
mance. They matched students in the experimental group with 
staf based on shared interest, geographic proximity, and same-race 
match preference, meeting three times per month with relation-
ships averaging 12.9 months. They interviewed the control and 
experimental groups at the start and 18 months later regarding 
parent relationships, scholastic competence, grades, attendance, 
school value, and self-worth. Researchers found that the experi-
mental group experienced improvements in relationships with their 
parents, decreased unexcused absences, and had higher perceptions 
of their academic competence. 

Administrators also provide valuable insight into the social and 
psychological issues that youth experience and work on holistic 
strategies to address them. Lakind et al. [32] conducted interviews 
with administrators to uncover their perceptions of students’ risk 
factors, their roles in students’ lives, and their expectations of stu-
dents’ daily responsibilities. Risk factors identifed include unsup-
portive parenting styles, low parental support due to work sched-
ules and other demands, home-level instability, unstable parental 
employment, and as a result, unpredictability due to poverty. Ad-
ministrators shared that it was vital for them to embody behaviors 
such as kindness, charisma, resilience, humor, personality, adapta-
tion, family support, and perseverance. They saw the establishment 
of close relationships as the key to supporting youth and accom-
plishing academic goals. They viewed their primary role daily as 
“fostering, nurturing, and maintaining close, positive one-on-one 
relationships with their mentees” rather than simply helping with 
academic work. Recognizing the importance of administrators in af-
terschool programs, we interviewed them to gain valuable insights 
about their program culture, the types of students they serve, and 
their expectations for student participation. We compare insights 
gained from these interviews with working with youth over two 
years and discuss ways to foster more efective co-design partner-
ships with diferent afterschool programs. 

3 METHODOLOGY 
We refect on our experience co-designing transformational video 
games with six geographically and socioeconomically diverse after-
school centers during the 2021-2022 academic year. We collaborated 
with an afterschool organization in the mid-Atlantic region of the 
United States with 15 clubhouses in demographically diverse re-
gions of the city. The goal of our program was to create a video 
game where players program robot partners to accomplish goals 
together. We intended for the game to be an educational product 
and a pedagogical exercise to foster students’ identity as designers 
and increase their programming and robotics domain knowledge. 
The entire program ran for 20 weeks and focused on the co-design 
of game characters and narratives, block programming instruction, 
and game testing and iteration. 

The frst 7-8 weeks were dedicated to co-designing the game. In 
this capacity, students were informed that they were partnering 
with our research team to create a video game where they collabo-
rated with a robot by programming it to accomplish their in-game 
goals. Using diferent co-design instruments and activities, we ex-
plored diverse game narratives, co-created game characters and 
settings, and negotiated game mechanics. The next 8 weeks were 
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Table 1: Afterschool Site and Demographic Description 

Afterschool Center Neighborhood/Site Description # Of Students Participants Student Demographic Information 

Green Hill Low-income town – Predominantly 
Black, some White, and some 

30 10 girls/ 20 boys; ages 5-14; 

Central Rise 

Golden Grove 

Hispanic. 
Low-income neighborhood in the 
city center – Predominantly Black 
Middle-class urban neighborhood – 
Predominantly White, some Black 
and Asian 

12 

10 

12 girls; ages 11-14 

5 girls/ 5 boys; ages 7-12 

West Creek 

Sunny Pond 

Clear Bridge 

Middle-class suburban town -
Diverse (including White, Black, 
Hispanic, Middle Eastern, and 
multiracial) 
Working-class suburban town – 
Predominantly White 
Middle-class rural county – 
Predominantly White 

48 

19 

10 

21 girls, 27 boys; ages 5-12 

6 girls, 13 boys, ages 7-12 

7 boys, 3 girls; ages 6-10 

focused on block programming instruction to equip students with 
the skills needed to program their robots. This time also allowed 
our software development team to create a prototype game version. 
Finally, we iteratively tested the game with students during the last 
four weeks of our program. Students tested and critiqued proto-
type and beta versions of their game, often modifying the game 
elements, narratives, and mechanics before fnalized game versions 
were presented for testing. 

Each co-design session was one hour long and consisted of 
snacking and icebreakers, scheduled co-design activities, and play-
ing diverse-genre video games from a curated selection e.g., role-
playing games, scrolling platformers, racing games, puzzles, frst-
person adventure, etc. The afterschool staf members sometimes 
joined our sessions and assisted with their facilitation. We designed 
our program for attendance by 6-8 students but adjusted it to ac-
commodate much larger groups as necessary. We obtained written 
consent from students’ parents/guardians, and our research was 
approved by our university’s Institutional Review Board (IRB). All 
site names used throughout this paper are pseudonyms. 

3.1 Program Partners and Participants: 
Before the start of our co-design program, we interviewed staf 
members at each afterschool center, as well as some organization-
level administrators, to learn about their center’s goals and prior-
ities, the culture of their program, the families and students they 
served, and the resources they had available for STEM programs. 
We also interviewed some of the same staf members at the end to 
refect on the efcacy of our co-design program for their students, 
and ways to better serve them in the future. We conducted a total 
of 15 interviews with 10 staf members and administrators – 8 staf 
members were dedicated to their individual centers while the other 
two administrators served as STEM coordinators for all the after-
school centers in the network. We interviewed 5 men and 5 women 
(5 White, 3 Black, 1 South Asian, and 1 Hispanic) with a wide range 
of experience working with the afterschool program network (1- 20 

years). Each interview lasted one hour and was recorded for future 
transcription and analysis. Participants were not compensated for 
their time but were informed that their participation will allow our 
research team to better cater to their students. Table 1 shows a 
description of each of the afterschool centers we partnered with 
and the students that participated in our co-design study. 

3.2 Data Collection and Analysis: 
We draw on data collected from the staf interviews described above, 
observation notes from each co-design session, internal team meet-
ing notes, and student surveys about their technology usage and 
programming experience. All co-design sessions were video and 
audio recorded with consent from the afterschool program admin-
istrators and student families for further analysis. Each session was 
attended by 2-4 researchers (depending on the number of students), 
with one researcher dedicated to taking observation notes from 
each session. After each session, the researchers met to discuss the 
data gathered and clarify any areas of confusion - these meetings 
were recorded and transcribed as well. All team members attended 
a weekly data analysis meeting to review all session interactions 
from the diferent network sites, design and refne planned session 
activities, and refect on the types of adjustments needed to bet-
ter serve each afterschool center. We recorded these data analysis 
meetings and analyzed them as part of the data for our research. 

We followed an inductive data analysis approach, conducting a 
thematic analysis [7, 8] to identify ways that the site diferences 
in organizational goals, resources, activity provision norms, and 
student participation criteria impacted the efectiveness of our co-
design program and required diferent adaptations. We reviewed 
the interviews, session observations, and meeting notes for data 
that provided evidence for each identifed theme. After this process 
was completed, the entire team discussed each theme extensively to 
clarify all areas of confusion. Where necessary, the team watched 
session videos as a group where multiple perspectives were needed 
to unpack the interactions, and we triangulated our fndings with 
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student-generated artifacts to ensure that all evidence was mutually 
supportive. 

4 RESULTS 
4.1 Afterschool Partner Archetypes: 
We organize this results section by frst categorizing our afterschool 
programs into diferent archetypes (Safe Havens, Recreation Cen-
ters, Homework Helpers, and Enrichment Centers) based on insights 
gained from the staf interviews, then we elaborate on how each 
archetype infuenced our co-design process and product. Framing 
our fndings according to these archetypes provides a structure 
for communicating our results, and hopefully informs researchers 
on characteristics that are more likely to present simultaneously 
for diferent community partners e.g., afterschool programs in low-
income, high-crime communities are more likely to have administra-
tors who serve as parent fgures, serve students in low performing 
schools, and have limited access to technology resources. 

4.1.1 Safe Havens: We categorized Green Hill and Central Rise as 
Safe Havens. We interviewed three directors from both programs 
(two Black men, and one Black woman). These afterschool programs 
are located in high-poverty neighborhoods with mostly Black and 
brown students attending low-performing schools. The primary 
purpose of these sites is to provide a safe space for kids to stay after 
school. Unlike our other clubhouses, all the students in these clubs 
qualify for fnancial assistance and therefore, attend the program 
for free. They have strong partnerships with local schools – Green 
Hill is physically located in the local elementary school, and Cen-
tral Rise has liaisons who work in the schools they serve. Staf 
members in Safe Havens served as enrichment coordinators as well 
as parent and guardian fgures. For example, the program director 
at Green Hill shared that he regularly raised funds from diferent 
organizations to ensure students had clothes and school supplies. 
On several occasions, he invited hair braiders and barbers to the 
afterschool programs to ensure students had presentable hairstyles. 
In both programs, administrators sometimes transported students 
in their personal vehicles, cooked meals for them, and advocated for 
them in schools and with their families. Taking on this parental role 
came easier for all three directors as they could personally identify 
with the students – they all shared that they grew up in similar 
neighborhoods, faced similar struggles, and attended afterschool 
programs with adults that made a diference in their lives. In addi-
tion to providing a safe space and serving as parental fgures, these 
administrators shared that exposing students to more opportunities 
regardless of their interests was important to them. 

“This has always been the problem in these types of 
hoods. It’s just the ability to see things. Whether it 
be resources or supplies or whatever it may be. My 
kids just don’t see it, my kids don’t know it. Sushi . . . 
things like that. Where people will think that’s just 
regular, that ain’t regular out here. So for me, the idea 
is exposure. I remember going to a tennis camp when 
I was 10 years old. I didn’t care about that tennis camp, 
not one bit, but now that I’m 31 years old, I can see 
someone playing tennis on TV and I can appreciate 
that because at a young age I was kind of exposed. I 

don’t think that the exposure was so much about me 
becoming Serena’s [Williams] little homie. It wasn’t 
about that. It was about me experiencing it not me 
so much soaking in all of it. So for me, I think it’s 
me reaching to as many kids as are out there. We’re 
going on a walking trail tomorrow. And everybody’s 
like, what are we doing because these city kids have 
no idea what a walking trail looks like. I don’t care if 
they all go and complain for two hours, the experience 
is going to be right. They’re going to get to my age. 
They’re going to have kids that are going to be like, 
we’re going on a walking trail. I did that one time. I 
hated it. But now I know what it is, that’s the point 
of these experiences.” 

Program Director, Green Hill 

Although Green Hill is part of a larger afterschool program 
network, they are physically located at least 30 minutes from the 
city center and is largely inaccessible by bus. Therefore, they do 
not beneft from the STEM programming and staf available to 
the other fagship afterschool sites located in the city. They also 
have very limited computing infrastructure; when we frst started 
working with them there were only three computers available to 
both students and staf. Due to the limited opportunities for STEM 
programming, administrators welcomed long-lasting external pro-
grams that can accommodate a large number of students and have 
minimal infrastructure and stafng requirements. 

Despite these difculties, we found evidence for identity transfor-
mation as a result of our partnership with them. Green Hill students 
flled out a scenario-based survey at the beginning and end of our 
program, where they indicated the jobs they were interested in 
having in a fctional robotics tech startup company. These jobs 
were curated from previous conversations where they indicated the 
jobs they wanted to have in the future. Students could mark each 
role (e.g., front desk staf, sports medicine doctor, programmer) on 
a scale representing career preferences: “This is me!” (high) – “This 
could be me” (mid) – “I could never do this job” (low self-efcacy) 
and “I am not interested in this job” (low interest). Figure 1 shows 
the diference in the student ratings after 1 year of working with 
them. They had initially rated “programmer” very low as a role, 
with only 23% rating it as “could be me” or “is me”. Instead, they 
chose roles such as cleaning staf (46%) and were less inclined to-
ward STEM careers in general. By the end of the program, career 
interest had moved up substantially around the four STEM careers 
on the list (16% positive to 27% positive), with programming seeing 
the largest jump of all (23% to 65%). 

Central Rise is located close to the city downtown and has better 
access to STEM programming, university researchers, non-proft 
organizations, and technology companies. However, they too strug-
gle with maintaining consistent STEM programming as they did 
not have the staf to provide instruction in-house. Throughout the 
COVID-19 pandemic lockdown, we were the only external partners 
available to them. Although they had some donated computers, 
they were all severely outdated and we had to provide technical 
support while working with them including replacing missing pe-
ripherals, operating system updates, upgrading memory, wireless 
network troubleshooting, etc. 
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Figure 1: Pre- vs Post Survey Responses on Green Hill Students’ STEM Career Disposition 

4.1.2 Recreation Centers: We categorized “West Creek” as a Recre-
ation Center and interviewed two program directors (one Black 
man, and one Hispanic man) for this study. Prior to their serving 
as directors at West Creek, they worked as program directors at 
Green Hill and at Golden Grove. Therefore, they refected on their 
experiences working in diferent settings. 

“The [previous club] I worked at, there were a lot of 
people there. We were their father and they, till this 
day, they call your name and they Facebook you. So, 
I think that really depends on the neighborhood that 
you’re working in and your role might have to shift 
depending on the kids that you’re working with. [The 
other director] and I have a bunch of cartoon stuf 
around our ofce. And I think that exemplifes the 
vibe that we have here as kind of a, ‘Hey, let’s hang 
out buddy’ type of thing. I don’t think we have a real 
patriarchal type feel here. I don’t think they look at 
us as father fgure sort of thing. I think we’re kind of 
like one of the homies, you know”. 

Program Director 1, West Creek 

When describing the purpose of their club: 

It seems as if kids either come here for sports or they 
come here to do the fun kind of hangout things that 
are happening. So I think that the idea of the club is 
fun. So when you try to throw something in there 
that’s more educational or something like that. Be-
cause I [referring to students], in my mind, I think this 
shouldn’t be happening here. I’m a little less inclined 
to do it. You know, like when you’re in school, if they 
make a game out of learning, that’s exciting. If you 
go to the club and they make a game out of learning 

it’s like whoa, whoa, what is this? Oh, we don’t want 
to do this. 

Program Director 1, West Creek 

The culture of fun and youth agency was well understood even 
by the network-level STEM coordinators: 

West Creek does a lot around maker, but I think some 
of their structure of programming is a little bit lax 
as in, um, they very much follow youth voice and 
youth agency. Sometimes it’s harder to run structured 
programming because they very much adhere to the 
idea that the afterschool should be fun, and won’t 
participate if it’s not fun. It’s not that this isn’t fun, 
but sometimes maker and stem initiatives take a little 
bit of. . . you have to learn to fail before you can get 
that success, after which it becomes really fun. 

Network-Level STEM Director 

In addition to a computer lab, West Creek has a gaming room 
with several video game consoles, board games, and billiards for 
teenagers. They have an open lobby space with arcade-style video 
games and consoles, billiards, and table tennis for elementary 
school-age children. They also have two gyms where multiple sports 
programs were conducted, an outdoor playground, an art room, and 
a dedicated maker space. While administrators recommended and 
encouraged students to join certain activities, the students have the 
agency to leave and join any other activities in the building at will. 
We observed several incidents where students joined one activity 
but were informed by their peers that something more exciting was 
happening elsewhere encouraging them to leave. 

4.1.3 Homework Helpers: We categorized Clear Bridge and Sunny 
Pond as Homework Helpers. We interviewed three directors from 
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both programs (one white woman, one white man, and one Indian-
descent man). Clear Bridge is located in a rural town where White 
working-middle-class families make up 95% of the population. 
Sunny Pond, on the other hand, is located in a small town in close 
proximity to other afterschool programs in the network where 
working-class White families make up a majority of the population. 
Although both towns have diferent economic drivers, several inter-
view participants describe Clear Bridge as the “more rural version 
of Sunny Pond”. Families in both clubs primarily signed up their 
children to get homework help from the coordinators: 

“We are homework help. That’s a main one. Parents 
come to the after-school center for the homework 
help. They like that we have structure here and that 
we do the academic things. It’s the ability because 
they [parents] don’t understand the math. We do it 
with them and they think it’s quality too. So when 
they get home, they’re not having to worry about 
rushing around getting homework done. They can 
actually spend time with their kids.” 

Program Director, Clear Bridge 

Administrators pre-selected students who attended diferent pro-
grams based on their perceptions of student ability and interest – 
this guaranteed us attendance by some students who were inter-
ested in STEM but prevented access to other students who were 
interested as they could not sign up. At Clear Bridge, administrators 
gave us a list of students whom they felt were best suited for our 
program. Kam et. al [28] observed similar behavior from teachers 
and administrators who tried to “impress” researchers by only of-
fering their “best” students for co-design research. While most of 
the selected students at Clear Bridge had prior programming expe-
rience and game design interests, several other students who could 
have benefted from the program were left out. During one session, 
we shared our program information with all the students that at-
tended the club, and seven students (who were not recommended 
by the administrators) came to us informing us that they were in-
terested in joining the program. Sunny Pond had a more fexible 
signup structure; like Clear Bridge, the administrator pre-selected 
the students who they felt were best suited for our program, but 
they often re-evaluated other students who visited the club and 
encouraged them to join us. 

Both afterschool sites had adequate technology infrastructure 
and support staf. Clear bridge had a computer lab with touchscreen 
desktop computers. There was a general space for homework and 
a maker space with more computers and programmable robots. 
Sunny Pond did not have a dedicated computer lab, but they had 
windows laptops available for each student and several classroom-
style spaces that were used for diferent programs. Both afterschool 
sites had an in-house STEM champion. The program director at 
Clear Bridge had taught several STEM programs in the past and 
was regularly soliciting partnerships for new opportunities. Sunny 
Pond had a dedicated staf member whose job was to facilitate and 
introduce more STEM programming to the club. 

4.1.4 Enrichment Centers: We categorized Golden Grove as a STEM 
Enrichment Center. Golden Grove is located in a mixed-race middle-
class neighborhood in an urban city and is the STEM fagship site 

for all the afterschool programs in the network. They had specialists 
for the diferent programs ofered at the site e.g., a sports director, 
an art director, a STEM director, etc. We interviewed two directors 
whose primary ofces were at this site but were responsible for 
providing STEM programming for all the afterschool programs in 
the network (two White women). We also interviewed a program 
staf member (a Black woman) who was responsible for facilitating 
the STEM programs at that club, and the sports director (a White 
woman). The culture of the club had been established around the 
STEM opportunities available to students, sometimes at the expense 
of other programs such as sports: 

A lot of these kids in our hub right now seem like 
they come from a stable home, mom and dad both 
work. So they’re a little bit more focused on school. 
I’ve noticed they’re pretty into STEM. You can’t get 
them to play in the gym. Like they don’t want to do 
that. They want to be on their computers. I mean, I 
had a kid talking to me about things. I was like, I have 
no idea what you’re talking about, but he was like, 
I want to be in the robotics program. I just feel like 
they already bought into it. Like they know that this 
is the location for STEM because [NETWORK STEM 
DIRECTOR] is here and she’s been doing programs. 
So it’s been a part of the culture here. 
- Sports Director, Golden Grove 

The building itself had a dedicated maker space, a desktop com-
puter lab, another lab with programmable robots and 3D printers, 
a game room, and a multipurpose gym. Although their computers 
were not as updated as those in the Homework Helper sites, they 
were sufcient for students to engage in all computer-based activi-
ties including programming and video gaming. This site regularly 
had computer science and robotics enrichment options available 
to students. Enrollment in these programs was typically done by 
interest-based sign-ups. Flyers were created for each program of-
fering and advertised directly to families in person or publicly via 
diferent social media channels. Unlike other sites in the network, 
families could enroll in each program without attending the after-
school program or having membership in the afterschool network. 
Despite having two administrators in charge of providing STEM en-
richment opportunities for all the afterschool clubs in the network, 
staf admitted that these opportunities were not (yet) available to 
all the sites and that they focused on some clubs more than others. 

Currently, we treat every club the same, but in the 
conversation that I’m having with you, one of the 
things that I’m thinking about that you just sparked 
in my mind is that we need really a full-time person, 
a STEM person at Green Hill, so they can build that 
culture. The reason that Golden Grove is a little bit 
further ahead, if at all, is that my frst year I really 
was here at Golden Grove 
- Network STEM Director 1 

When we asked the other network STEM director about how she 
distributed her time across all the diferent clubs in the network, 
she replied, “It looks like at this point, I’m going to be three days 
at the Golden Grove club, and then one day in West Creek, and one 
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day in Sunny Pond.” Despite being in charge of providing STEM 
programming for all clubs in the network, she was not always able 
to provide these benefts to Green Hill and Clear Bridge given that 
they were located at least 20 miles from Golden Grove. 

4.2 Efects of Organizational Resources and 
Culture on Research Partnerships: 

In this section, we refect on how organizational resources, culture, 
and goals impacted our co-design process and outcomes with these 
diferent afterschool archetypes. 

4.2.1 Adapting our co-design process across diferent archetypes. 
The number of students that needed accommodation in Safe Havens 
determined whether traditional co-design was practical compared 
to other design-based research methods. Our program was origi-
nally designed for 10 students – this worked well in Central Rise 
as there were 12 middle school students available to us. However, 
this was problematic at Green Hill with over 30 elementary school 
students and no other program oferings. Green Hill staf tried to 
accommodate us for a while, providing us with 10 students at a 
time, and sending the other students to play at the gym. After a 
few sessions, they shared that this arrangement did not meet their 
defnition of equitable provision of programs to their students as 
they needed everyone to be exposed to all program oferings. 

We tried diferent approaches to exposing students to our pro-
gram while maintaining the original goal of co-designing with fewer 
students at Green Hill. We requested half of the students come on 
one day, and the other half the next day. That was not sufcient as 
staf members could not guarantee student attendance and regarded 
every day with each student as an opportunity to expose them to 
something new. We also requested an extra hour for our program, 
taking half of the students for each hour. That too was impossible 
as the students had mandatory homework and dinner timeslots that 
were not negotiable in the afterschool program. We resolved with 
doubling the number of researchers so we could ofer two sessions 
simultaneously to accommodate all students. Sometimes we took 
half of the students for 30 minutes at a time when we did not have 
enough technology to provide them 1-1 to students. On most days, 
traditional co-design activities with small groups of students were 
impossible in Green Hill – condensing students’ ideas into cohesive 
themes was very difcult and the designed games required the most 
testing and iteration compared to our other groups. The efect of 
limited STEM program oferings in Safe Havens was evident in their 
familiarity with, and interest in using basic maker materials found 
in popular co-design programs with children such as cardboard, 
pipe cleaners, clay [68] etc. Students (especially older boys) per-
ceived these materials as childish and did not understand why they 
had to create game characters using these materials. They seemed 
especially sensitive to how their friends perceived them and often 
engaged in face-saving behavior [15]. 

With Recreation Centers, their goal was to provide a fun space 
for students that did not feel like school – this made co-design also 
difcult with this group. Our program was always in competition 
with other play-based opportunities, so it was challenging to attain 
student buy-in for the structured portions of our program. This 
led to our having poor student attendance in sessions where we 
had to design individual game elements and mechanics, as well as 

the sessions where we taught them programming skills to play the 
game efectively. When we started incorporating freestyle game-
play as a way to understand student gaming interests, we saw 
an increase in engagement and participation from students who 
typically abandoned our program for other options. 

Our co-design program required the least modifcations in the 
STEM Enrichment Center and Homework Helper archetypes. We 
were able to cap student signups at the Enrichment Center to our 
capacity of 10 students – the afterschool program had several STEM 
and non-STEM program opportunities for other students to sign 
up for. Since signups were based on student interests, we had no 
problems sustaining student engagement through the game design 
and programming portions of our program. We also had no trouble 
with student capacity at the Homework Helper site. Administra-
tors signed students up, so we were guaranteed to have enough 
students but saw mixed reception to our program. Most students 
were interested in the game design portions of our program as it 
involved gameplay, storytelling, art, and maker activities. Students 
sometimes expressed disinterest when engaging in structured ac-
tivities such as block programming courses on code.org, but they 
persisted and gained the skills they needed to play the games we 
co-designed. Table 2 shows attendance patterns for students across 
the diferent sites: 

Table 2 shows that students in West Creek (Recreation Center) 
attended an average of 13% of all sessions, and approximately 4 
students were repeats compared to the 48 students we encountered 
in totality. Despite having 12 students or less, Central Rise (Safe 
Haven) and Golden Grove (STEM Enrichment Center) had more than 
50% of all students in attendance every week. The table also shows 
that most students in Green Hill (Safe Haven) attended 43% of all 
sessions - however, this was largely due to months of including 
some students and excluding others as we tried to maintain a maxi-
mum of 10 students in our program. Their attendance became a lot 
more consistent when we could provide enough research staf to 
accommodate all students. 

Finally, we found that despite our intention to foster equal part-
nership in our co-design program across all sites, we had to take 
on diferent roles to have productive and engaging sessions across 
the diferent afterschool archetypes. In the Homework Helper sites, 
we found that we needed to take on the role of teachers as stu-
dents regarded the space as an extension of school, and identity 
markers such as gender and race afected students’ perception of 
researchers’ knowledge and authority rendering an equal partner-
ship structure inefective [46]. In the Recreation Center, we took 
on the role of being friends with students to exemplify the culture 
that they were used to and emphasize we were running a program 
that was fun to be in and nothing like school. In the Enrichment 
Center, we found that the most efective role was that of a domain 
specialist - students often came to us talking about related robotics 
or game design programs that they had engaged in and sought our 
advice for recommendations for other programs to participate in. 
In Safe Havens, we had to truly become part of the community, 
serving as parent and caretaker fgures just like the other adults in 
the space. Students’ receptiveness of the program increased as we 
spent more time with them, and this was confrmed by the program 
administrators. 
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Table 2: Student attendance patterns across diferent sites 

Club Archetype #Students Avg % of sessions each Avg # of students Avg # of repeat students 
student attended per session per session 

Green Hill Safe Haven 30 43% 15 11.45 
Central Rise Safe Haven 12 71% 8 7.45 
West Creek Recreation 48 13% 5 3.95 

Center 
Sunny Pond Homework 19 53% 9 5.16 

Helper 
Clear Bridge Homework 10 50% 7 4.8 

Helper 
Golden Grove Enrichment 10 60% 7 6.05 

Center 

Figure 2: Green Hill Game Programming Interface 

“They [Green Hill Students] were able to just kind of 
build the relationship with you. My art teacher. . . she 
didn’t come in for the last six weeks. When she comes 
in, it’s like ‘art teachers here’. But when you arrive, 
it’s like, ‘Miss [1st author] is here’. And I think the 
more time spent with you was able to kind of get us 
to like, ‘Hey, Ms. [1st Author]’s kind of part of all this’. 
And they were like, ‘yeah, she’s part of what we’re 
doing’.” 
Program Director, Green Hill 

4.2.2 The Impact of Diferent Archetypes on the Co-Design Out-
put. The efect of the limited availability of STEM programming 
opportunities in Safe Havens was evident in students’ programming 
skills, and that in turn impacted the design of the programming 
interface of their video game. In Green Hill, we encountered only 3 
children who had done block programming before. Their program-
ming interface was completely graphical (see Figure 2) as we found 
that the students were reading and doing arithmetic at one to two 
grade levels lower than their same-grade peers in other afterschool 
programs. 

The design of each block was a metaphor for stacking interlock-
ing blocks such as Legos or the interlocking cubes used to teach 
preschool-aged students basic arithmetic. The blocks also featured 

animated icons rather than text to show students the function of 
each block as they used them to program their robots. During 
our playtesting sessions, we accommodated the large number of 
students by frst teaching older students how to do some basic pro-
gramming with the interface, and pairing them up with younger 
students so they could provide programming support during game-
play. This was a success – students regardless of their reading levels 
were able to playtest and provide feedback on the co-designed game. 
At Central Rise, we encountered only one student who had prior 
experience with block programming, however, teaching them the 
basics of standard block programming was relatively easy as they 
had the prerequisite reading and logical thinking skills. Students in 
both Safe Haven sites had never co-created a game, nor were they 
familiar with the game design process. Therefore, they expected 
to create a game similar to the art style and fdelity of commercial 
games e.g., Grand Theft Auto and Fortnite (vs. PC browser-based 
video games). The team had to continuously manage students’ ex-
pectations of the fnal product much more than students who had 
prior game design experience. 

At West Creek, most students were dissatisfed with the co-
designed game. Based on the very limited input we gathered, we 
designed a game and hoped that students would fnd it interesting. 
They complained that the game graphics looked nothing like their 
expectations, and they could not see their ideas represented. To help 
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assuage these complaints, we incorporated items designed by each 
student into the video game but that had little efect on students’ 
sense of ownership of the co-designed game. Without consistent 
attendance by most students, it was impossible to reach consensus 
on any ideas. Some students also found it difcult to play the co-
designed game as they had no prior programming experience, and 
did not attend the sessions where we taught block programming. 

5 DISCUSSION 
In this paper, we highlight the importance of factoring in organiza-
tional goals and culture when undertaking design-based research 
partnerships with diferent types of afterschool centers serving K-12 
youth. We worked with six afterschool centers in the mid-Atlantic 
region in the United States over a 2-year period and characterized 
them into four archetypes: Safe Havens, Recreation Centers, Home-
work Helpers, and STEM Enrichment Centers. We demonstrate using 
our data that partnering with these diferent program archetypes 
requires signifcant adaptations to research study designs such as 
the types of research questions that can be investigated, the re-
search staf and resource requirements, the roles that adults play 
in the space, and the types of products that can be developed as a 
result of the partnerships. We characterize the diferent afterschool 
center archetypes with the following descriptions: 

• Safe Havens: Afterschool centers whose primary purpose is 
to provide a safe and nurturing environment for students 
from low-income neighborhoods, with limited access to 
STEM resources and enrichment programs. 

• Recreation Centers: Afterschool centers whose primary pur-
pose is to serve as a play and recreational space for youth, 
unlike schools, and students are encouraged to only engage 
with programs that they fnd interesting on a day-to-day 
basis. 

• Homework Helpers: Afterschool centers whose primary pur-
pose is to supplement school instruction and provide home-
work support on behalf of parents. 

• STEM Enrichment Centers: Afterschool centers where stu-
dents enroll specifcally to attend advertised STEM programs 
that align with their interests. 

Overall, we found that despite the substantial difculties we 
faced with partnering with Safe Havens, this archetype had a lot 
of potential for STEM identity transformation and learning gains. 
Safe Havens will likely require signifcantly higher stafng and 
technology requirements, as well as catering to large numbers of 
students with diverse interests. Students’ lower reading, computer 
programming, and maker skills required signifcant changes to our 
program materials and led to a diferent type of co-designed product 
compared to other afterschool program archetypes. Despite these 
difculties, we advocate for continued investment of research time 
and resources in Safe Havens. University and community partner-
ships provide access to STEM instruction that students likely do 
not have access to in school, and expose them to computer science 
instruction and professionals, narrowing the widening gap between 
low-income students and their higher-income counterparts. Such 
programs have been shown to increase the number of students 
who study computer science in college and increase the number of 
underrepresented groups in STEM felds [19, 35, 54]. With just 8 

sessions of computer programming instruction (30-60 minutes per 
session), Figure 1 shows that students’ interest in a programming 
job grew by over 150% - these efects are likely to lead to students’ 
participation in STEM felds with continued exposure. Furthermore, 
research studies show that engaging students in maker activities 
commonly found in co-design programs lead to several positive 
outcomes such as increased technology self-efcacy [14], increased 
knowledge of technical systems [25, 48], and increased technologi-
cal confdence [57]. 

5.1 How Afterschool Programs’ Culture Impact 
Co-Design Processes and Outcomes 

In Safe Havens such as Green Hill where researchers have to work 
with large numbers of students, traditional co-design programs 
with low student-to-facilitator ratios may be impractical or too 
expensive for many short-term projects. The primary goals of such 
afterschool centers are to keep students safe and expose them to a 
wide range of enrichment opportunities and life experiences. There-
fore, adopting a breath-frst approach that exposes students to a 
broad range of topics in highly engaging ways, rather than focusing 
on specifc learning outcomes may be sufcient. Also, involving 
children in the co-design as informants [17] rather than design 
partners that require small student-to-adult ratios may be espe-
cially relevant in this context. In situations where researchers have 
enough facilitators to create small design groups with students, we 
recommend that groups are formed based on similar age brack-
ets and shared interests. Face-saving behavior was very prevalent 
in this group, so students may be hesitant to work on projects 
that seem juvenile or not socially accepted by their peers [15]. Re-
searchers, such as Mechelen et al. [41] have proposed methods for 
conducting co-design with a large student-to-facilitator ratio (e.g., 
1 adult to 20 students) but they require a level of domain familiarity, 
reading competency, and independent work that the students in 
our study were yet to attain. 

Our research uncovers insights that some traditional co-design 
techniques such as Bags of Stuf may embody assumptions that all 
students have access to maker and play opportunities that are only 
available to children from privileged or stable parenting households. 
Appreciation and enjoyment of such materials as design tools e.g., 
pom poms, pipe cleaners, etc. may be best utilized by students who 
have previously engaged in often costly maker programs, or family 
environments where such materials were available and encouraged 
for use as play materials. Research studies such as [10, 58] provide 
evidence that children from low-income families prematurely take 
on adult roles such as providing care for younger siblings, taking on 
fnancial responsibilities, and emotionally supporting their families. 
Many do not have access to the maker opportunities aforded to 
their higher-income peers or time to engage in pretend play like 
children from more stable households. Adapting co-design materials 
and techniques to be accommodating of children’s play experiences 
may increase their engagement and participation in the co-design 
process. 

Partnering with Recreation Centers also posed signifcant but 
very diferent challenges compared to Safe Havens. The culture 
and expectation of the afterschool program as a fun space, with 
no similarities to school, meant that STEM programs not centered 
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around play were bound to face very high student turnover and 
inconsistent attendance. This makes it nearly impossible to gather 
any pre- and post-test assessments on student learning or iden-
tity transformations, and limits researchers’ ability to build upon 
any previous instruction. For such afterschool programs, play is a 
central part of the co-design process and is especially important 
for soliciting design preferences that students may not have the 
metacognition to vocalize. It may be the only vehicle to maintain 
consistent student participation. Such centers may be best suited 
for play-based programs with the need for rapid testing and itera-
tion from a diverse group of participants, rather than a traditional 
design partnership. The high participant turnover in Recreation 
Centers could be approached as an opportunity for proxy frst-time 
user tests since any given individual participant would lack deep 
familiarity with the co-design activities that had been done so far 
in the program. One potential strategy to increase student partic-
ipation was to communicate our program goals, milestones, and 
output directly to parents so they could encourage their students 
to attend. However, we did not have direct access to parents and 
lacked the consistency in output materials per child to make that 
strategy feasible during our time there. 

Finally, we made the least modifcations to our traditional co-
design program with the Homework Helpers and STEM Enrich-
ment centers. Student attendance and interest remained consistent 
throughout our program even through structured instructional 
materials. Our biggest challenge with Homework Helpers was the 
amount of gatekeeping that students went through to join our 
program. Administrators primarily signed up students whom they 
perceived had the STEM interest and skill to beneft from game de-
sign and programming instruction. This strategy is likely to exclude 
students that can potentially make the highest learning and identity 
transformation gains, which further widens STEM exposure gaps 
for low-performing and low-income students. It is also more likely 
to be biased against girls and students of color – research studies 
show that teachers, despite how well-intentioned they are, often 
perceive girls and students of color to be less technologically com-
petent compared to their white male counterparts [55]. Researchers 
in such settings have to regularly educate administrators about 
the importance of equitable participation in such programs and 
encourage them to sign up students who may not seem ftting at 
face value. We also recommend that researchers volunteer them-
selves to engage with students outside of the co-design activities 
e.g., helping students with their homework or other recreational 
activities. Such opportunities might allow researchers to connect 
with and identify students who can beneft from STEM enrichment 
programs and advocate on students’ behalf to their administrators. 
Overall, Homework Helpers and STEM Enrichment Centers may be 
best suited for traditional co-design programs requiring consistent 
attendance by fewer numbers of students but may see limited iden-
tity transformations due to students pre-existing high interest in 
the domain content. 

5.2 Toward equitable power and autonomy with 
diferent afterschool program archetypes 

The primary goal of our paper is to highlight the importance of un-
derstanding afterschool program culture to maximize the chances 

of successful research partnerships. In this section, we refect on 
strategies to help researchers engage with afterschool center ad-
ministrators meaningfully. 

5.2.1 Engage program administrators in the design of research 
programs: When researchers partner with afterschool centers for 
maker or co-design programs, a common approach is to deploy a 
preplanned curriculum, rather than involve administrators in the 
content creation phase [36, 56, 62, 63]. Researchers typically focus 
on the desired learning outcomes, understanding students’ demo-
graphic descriptors, and investigating the nuances of the physical 
environment including available technological tools and experi-
ences [13, 26, 29, 38, 49]. Our study shows that even with an accu-
rate understanding of these factors, co-design programs can still 
fail without understanding the culture and norms of individual 
afterschool centers. The failure of top-down approaches in such 
partnerships is not new or unique to informal learning environ-
ments – in 1975, the Rand Corporation conducted a large-scale 
study on diferent approaches to K-12 school reform and found 
that the use of prepackaged programs did not lead to long-term 
successful outcomes [4]. This approach has also been critiqued by 
scholarship, including within the HCI community, citing that they 
exclude the social, cultural, and political subtleties that dictate how 
afterschool centers run [36, 56, 62, 63]. Uncovering these cultural 
nuances and values involves engaging with afterschool center ad-
ministrators, very early in research partnerships, even before the 
desired outcomes or program materials are developed. 

Our research highlights how critical these cultural subtleties are 
in the success of co-design programs, and advocates for researchers 
to involve afterschool center administrators in the creation or mod-
ifcation of these programs and partnerships. Similar to studies 
like [64], we show that administrators in informal learning set-
tings play a crucial role in the engagement culture and students’ 
expectations for participation. Excluding their insights does not 
take advantage of their expertise in working with the particular 
student demographic, and potentially leads to missed opportunities 
for deepening students’ learning outcomes. Afterschool adminis-
trators are experts at engaging with students – high engagement 
with youth has been shown to positively impact learning outcomes 
[60]. Involving afterschool administrators in co-design program 
creation promotes healthier partnerships, prevents program mis-
matches with afterschool centers that cost researchers time and 
resources, and may not be benefcial to the afterschool centers them-
selves. This increases administrators’ domain knowledge, sense of 
ownership of the program, and makes learning more equitable 
for the community [64]. It also helps research programs become 
more locally centered, contextually appropriate, and authentically 
addresses the needs that communities have [11]. 

5.2.2 Train educators to be beter prepared for engagement: We also 
advocate that researchers invest the time and resources in training 
afterschool center administrators to become fuent enough in the 
domain knowledge to continue instruction after research partner-
ships are over. The Afterschool Corporation (TASC) conducted a 
study to uncover common characteristics that high-performing 
afterschool programs share [5]. Their fndings uncovered that in 
addition to having a broad array of enrichment opportunities, these 
programs also provided opportunities for administrators to improve 
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their skills. Training afterschool center administrators accomplishes 
both of these tasks – it ensures that students have a diversity of 
enrichment opportunities at the end of research projects, and in-
creases administrators’ competencies. Professional development 
increases administrators’ familiarity with teaching materials and 
can increase their comfort with co-facilitating programs with re-
searchers [37, 50]. This is especially useful and Safe Havens where 
there is typically a large number of students to cater to, and not 
enough adult teaching resources. In areas where equity consider-
ations are central, improving administrators’ skills increases edu-
cational justice by making learning activities cross-cultural, and 
incorporates the values of the community into activities targeted 
at them [42, 64]. This also promotes the sustainability of STEM 
initiatives – our research shows that research partnerships may be 
Safe Havens only source of STEM programming [21, 45, 61]. 

There have been several strategies proposed in research studies 
that have proven successful for informal educator training. They 
include regular workshops that provide administrators with STEM 
knowledge and successful practices throughout the year [42, 59]. 
Administrators should be ofered lots of opportunities for practice 
in real-world settings, with observations and scafolding by experts 
where necessary [42, 59]. When domain experts are not physically 
available, administrators should be provided with open commu-
nication channels for ongoing support [42]. Finally, using data to 
measure administrator success is crucial [59]. While these strate-
gies have been shown to be successful in diferent contexts, they 
are not prescriptive. There might be social and cultural nuances 
that require diferent strategies and adaptations. Research data can 
potentially highlight opportunities for better training and support. 

6 LIMITATIONS 
The archetypes we present in this paper are not meant to be ex-
haustive, or comprehensive for describing all possible afterschool 
program partners. Researchers may encounter partners who do 
not have any of the factors described, or more likely, partners who 
have characteristics that span across multiple archetypes. Our re-
search is situated strongly in the context of afterschool programs 
in the United States – these insights may not generalize to other 
geographic and cultural contexts. Finally, we do not unpack other 
intersectional identities that may infuence afterschool club culture 
such as race and gender, or administrators’ educational experiences, 
or community involvement. Exploring these factors will likely un-
cover richer insights that inform equitable research partnerships 
with afterschool programs. 

7 CONCLUSIONS 
We deployed a similar video game co-design program across six 
heterogenous afterschool settings to uncover how their available 
resources and cultural values impact co-design processes and out-
put. Based on interviews with ten afterschool administrators and 
analyzing our interactions with students over two years, we cate-
gorize our afterschool program partners into diferent archetypes: 
Safe Havens, Recreation Centers, Homework Helpers, and STEM En-
richment Centers. Our research uncovers challenges that co-design 
facilitators are bound to experience with each archetype, and pro-
vides adaptation suggestions to foster more efective partnerships 

with each archetype. Finally, we refect on ways to improve ed-
ucational justice and foster sustainable afterschool interventions 
by involving administrators in the design of co-design programs, 
and training them on domain knowledge to support their students’ 
enrichment needs. 
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