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Abstract: In response to the outbreak of COVID-19, schools and educational designers have 

been forced to adapt quickly to remote or hybrid instruction. This presents us with a critical 

need and unique opportunity to understand how to adapt teaching and learning to a remote 

format, the barriers and competing priorities that educators and designers have experienced in 

attempting this adaptation, and the impact that these adaptations have had on student 

experiences. Here, we examine these questions in the context of one choice-based, interest-

driven STEAM (science, technology, engineering, arts, and math) learning program called 

FUSE Studios, by examining survey and interview data collected with educators and students 

who participated in this program remotely during Spring 2020. We also discuss design iterations 

our team implemented, in response to research findings.    

Introduction 
In response to the outbreak of COVID-19, schools and educational designers have been forced to adapt quickly 

to remote or hybrid instruction. It is unclear how long this will last and what long-term impact it will have on K-

12 teaching and learning. This presents us with a critical need to understand how to adapt teaching and learning 

to a remote format. It also presents us with a unique opportunity to understand the barriers and competing priorities 

that educators and designers have experienced in attempting this adaptation. In this paper we investigate these 

issues by drawing on remote interviews conducted during Spring 2020 with teachers and students participating in 

a choice-based, interest-driven STEAM (science, technology, engineering, arts, and math) learning program called 

FUSE Studios (Stevens et al., 2016). We also describe professional development and design iterations that the 

FUSE team enacted in response to the data we collected with teachers and students.  

FUSE is typically an in-person learning experience in which students choose STEAM challenges of 

interest. While the menu of challenges and challenge instructions is housed on the FUSE website, students 

complete challenges collaboratively in a classroom, using a suite of digital and tangible tools. As a result, our 

prior research has shown in-person FUSE to be an engaging experience for students (Stevens & Ramey, 2020) 

that helps them explore and cultivate STEAM interests (Ramey & Stevens, 2019). However, this research has also 

shown that peer helping and collaboration over shared materials and representations are core features of the FUSE 

experience (e.g., Stevens et al., 2016). This Spring, as schools went remote, this left us with open questions 

regarding how or whether FUSE would be adaptable to a remote learning context. On the one hand, we might 

expect that FUSE challenges being housed on a website would make them easily accessible at home. Similarly, 

FUSE being choice- and interest-based might make it well-suited to students working at home, where interest and 

motivation are typically allowed to and therefore play a larger role in engagement and learning than they do within 

classrooms (e.g., Ito et al., 2010). On the other hand, it was unclear whether the collaboration and sense of 

community we’ve observed in in-person FUSE studios could be replicated (or even approximated) in a remote 

context. Similarly, while many of the FUSE challenges use free, web-based applications or materials that students 

would have access to at home (paper, cardboard, spaghetti, marshmallows), other challenges require technology 

tools, such as 3D printers and breadboards that would likely not be available during remote instruction, thus 

limiting the number and types of FUSE challenges that students could choose to work on.  

Consequently, we launched an investigation into how teachers were adapting FUSE to remote learning 

and what aspects of it were being retained or lost as a result of this adaptation. We focused this investigation on 

three specific research questions: (1) ‘How have educators adapted FUSE to remote learning?’; (2) ‘What barriers 

and competing priorities have they experienced in doing so?’; and (3) ‘What impact have these adaptations had 

on student experiences?’ This investigation was part of a larger inquiry into the ways in which our education 

partners have adapted FUSE (and the effect of those adaptations on students’ experiences), as the program has 

scaled up from a handful of after school programs in one suburban Midwestern school district, in 2012, to over 

200, primarily in-school implementations across the United States, in 2020. Therefore, our findings will also speak 

to the larger question of how/whether educators adopt and adapt educational innovations, particularly in times of 

crisis, and how educational designers might adapt to educators’ needs. 
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 Reasoning and innovation in times of crisis 
One body of literature that informed our investigation of the ways in which educators did or did not adapt FUSE 

to a remote learning context was studies of reasoning and the fate of innovations in times of crisis. For example, 

in an experimental, decision-making study, Ben Zur and Breznitz (1981) found that when put under time-pressure, 

individuals tended toward conservative rather than risky choices. Similarly, research on business innovations 

suggests that during times of crisis (i.e., economic recessions or depressions), new or persistent innovation is the 

exception rather than the rule (e.g., Antonioli & Montresor, 2018; Holl & Rama, 2016).  

 Therefore, we might expect that, given the stress that the global pandemic put on educators (and everyone 

else), educational innovations might be deprioritized, and adaptations might be modest and limited to things 

viewed as essential. This would be consistent with narratives of remote learning during Spring 2020 as a poor 

approximation of school-based learning (Hobbs & Hawkins, 2020; Jacobson, 2020), rather than an experience 

which took advantage of this unique moment to reimagine what teaching and learning could and should be. But 

it also raises the question of what was adapted and how, as well as what reasons or motivations led to those 

adaptations. For example, did educators react to this stressful time by falling back on familiar or comfortable 

patterns of behavior or did they feel pressure to rapidly adapt or innovate to meet the new demands of remote 

teaching? If the latter, what types of adaptations did they focus on and why? These questions are important to 

answer, as they will inform our understandings of what is likely or possible during future periods of crisis. 

Conceptual framework 
In framing our investigation, we drew on prior work studying educational leadership, policy, and innovation from 

a distributed perspective (e.g., Fenwick, 2011; Spillane, 2006; Stevens et al., 2018). We conceptualize schools as 

distributed assemblies of people and things, and therefore, argue that understanding how such organizations adapt 

to new circumstances involves understanding how individual human and nonhuman actors come into and out of 

association with one another over time, forming and reforming different networks (e.g., Latour, 2005).  

We further drew on work by Coburn (2001), which emphasizes the importance of examining how 

educators make sense of programs or policies, in order to understand how they are adapted and implemented. We 

believe that this perspective is particularly important to understanding remote learning adaptations that took place 

during Spring 2020, as teachers were required to make sense of and implement a series of rapidly changing 

policies, often without thoughtful, comprehensive, top-down guidance. As a result, we suspect that teachers may 

have had more agency than usual in interpreting policy and adapting (or not) their own teaching practice. 

Finally, in working with our partner educators to adapt FUSE to their remote teaching needs, we drew 

on design-based research (Design-Based Research Collective, 2003) and design-based implementation research 

approaches (Penuel, Fishman, Cheng, & Sabelli, 2011). These approaches shaped our framing of implementation 

as an integral part of design, not a phase that follows it, and drove us to be responsive in using the data we collected 

to design new challenges, web tools, and professional development to support educators and students.  

Methods 
To examine how FUSE students and teachers have adapted to remote learning and what challenges or successes 

they have experienced in doing so, we collected three types of data. First, we sent out a survey in late March to 

all our partner schools to find out how and whether they were implementing FUSE during Spring 2020. We 

received responses from 43 of our partner schools. Second, we followed up with partners at nine focal schools 

where we had previously conducted interviews and observations, as part of our broader study of the spread of 

FUSE. We chose to focus on these schools, because we had the most complete understanding of what they were 

adapting from, as they moved into remote instruction. With our partner teachers and/or administrators at these 

focal schools, we conducted remote, semi-structured interviews via videoconference. These interviews focused 

on understanding whether and how they were adapting FUSE specifically and instruction generally to remote 

learning and any successes or challenges they’d experienced in doing so. We also conducted remote, semi-

structured interviews via videoconference with four focal students at one of our case study schools. These students 

were selected in collaboration with our partner teacher at that school, in order to represent a cross-section of 

student perspectives and experiences on FUSE and remote learning. The interviews focused both on how students 

were experiencing remote instruction broadly and specifically on their experiences doing FUSE remotely.  

Findings 
Survey responses and interviews with educators at our partner schools showed that many of them were using 

FUSE during the period of remote instruction and also adapting it in a variety of ways. For example, of the 43 

survey responses we received, partners at 13 schools reported that they were still offering FUSE as a required 
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 course remotely. Another 25 reported that FUSE participation was optional for students. Only two said that FUSE 

wasn’t being offered at all, and two said that they hadn’t decided yet. In describing the format of instruction, 26 

school partners reported that FUSE and other classes were being offered asynchronously, 2 reported that they 

would be engaging students in synchronous instruction, and 13 reported that they would be doing both.  

Our interviews with school partners provided a more detailed picture of adaptations, as well as the 

barriers and competing priorities educators were responding to in adapting FUSE. For example, through iterative 

rounds of inductive coding, we identified two specific barriers that educators (and students) experienced: (1) 

access to technology; and (2) competing home and school interests and responsibilities. In attempting to adapt 

FUSE to overcome these barriers, our partner educators also described being faced with competing priorities. The 

three sets of competing priorities that we identified were: (1) foregrounding required subject matter content versus 

foregrounding student engagement, (2) prioritizing choice versus prioritizing accountability, and (3) promoting 

online safety versus promoting unrestricted, open collaboration. Sometimes these competing priorities were both 

held by the same individual (e.g., the FUSE teacher), who had to figure out how to balance them in adapting to 

remote instruction. Other times, they were held by different individuals at different organizational levels (e.g., the 

FUSE teacher vs. building or district level administrators). However, in all cases, we argue that how teachers 

navigated these competing priorities decisively shaped both how they adapted FUSE to remote learning and how 

students experienced FUSE remotely. In the sections that follow, we will discuss each barrier and set of competing 

priorities in greater detail. We will then close by explaining how our design team responded to educator needs. 

Barriers to remote teaching and learning  
Unsurprisingly, the first barrier that educators cited to remote learning (including but not limited to FUSE) was 

lack of access to technology. For example, of the 43 educators that we surveyed, 11 said that all of their students 

had access to the necessary online platforms for remote learning; 21 said that most (75-100%) had access; 6 said 

that many (25-75%) had access; 3 said that some (1-25%) had access, and one didn’t know. Similarly, 10 said 

that all students had access to video-conferencing; 20 said that most (75-100%) had access; 6 said that many (25-

75%) had access; 4 said that some (1-25%) had access, and one didn’t know. When asked what kind of devices 

students were using to access online content from home, 16 said that students were using Chromebooks, one said 

they were using iPads, 3 said they were using laptop or desktop computers, 21 said they were using some 

combination of these devices and other smartphones or tablets, and one was unsure. Finally, in describing 

students’ sharing of these devices, 26 educators said that students had their own devices (either issued by school 

or owned by student), while 26 said that some/all students had to share a device with others, and three were unsure.  

 These data show that access to necessary technology (a critical non-human actor for remote learning) 

was far from universal both within and across schools. This is to be expected, as many of our partner educators 

came from under-resourced schools serving populations that are majority low-income. However, for the most 

part, our education partners positioned this as a surmountable barrier and had identified solutions for addressing 

it. For example, many schools sent home laptops, iPads, or Chromebooks owned by the school (either one per 

student, one per family, or one only to each student/family who needed it). To provide WiFi to those students (and 

teachers) who needed it, some districts worked with local cable companies or sought donations from local 

businesses to provide WiFi hotspots for families in need. However, needs-based computer and WiFi distribution 

programs were dependent upon parents reaching out and requesting the needed technology, which didn’t always 

happen, creating ongoing barriers to e-learning for a small number of students.  

 In addition to these general technology barriers, affecting all remote learning, in facilitating FUSE 

remotely, teachers and students faced an additional, more unique, technology barrier: access to specific software 

and physical tools and kit materials needed to do some of the challenges. As of March 2020, there were five FUSE 

challenges that could be completed entirely with open-source, web-based applications and therefore could be 

easily done at home. There were an additional five that involved online 3D design followed by 3D printing of the 

designed object. For these challenges, everything but 3D printing could also be easily done at home. There were 

two challenges that could be completed at home using cheap, everyday materials: Spaghetti Structures (which 

required spaghetti and marshmallows) and Slow Your Roll (which required paper or cardboard, tape, and a marble 

or other small ball), and there were two challenges that used software that was free but could only be downloaded 

on a desktop or laptop computer (not on an iPad or Chromebook). So these two challenges could be done at home, 

but only if students had the right type of device and the appropriate administrative access to download software 

(not always the case, particularly on school-issued devices). The other 17 FUSE challenges were designed to be 

done using kit-based materials (or a combination of digital tools and kit-based materials), which students did not 

have access to during spring remote learning. Therefore, they could not be completed remotely. So, while roughly 

half of FUSE challenges were available to students in some form while they worked remotely, the other half were 

not, and even those that were available were in some cases only available to some students (software challenges) 
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 or were only partially completable by all students (3D printing challenges). As a result, the primary way that 

educators said the FUSE team could help support them in implementing FUSE remotely was to design more 

challenges that could be done with the tools and materials students could access from home.  

The second barrier to participation in both school broadly and FUSE specifically, described by both 

teachers and students, was the problem of competing home and school interests and responsibilities. Regarding 

competing interests, one student, ‘Jackson’, talked about feeling distracted by other activities at home and having 

a hard time focusing on schoolwork, saying, “It's tough to like stay focused on the tasks…like every time I try to 

like work on something, I get like off task, to like music or like video games or something. And that's, uh, it's 

been leading me to like, not do some of the work. So like, it's kind of hard for me to pay attention.” He elaborated 

further, saying, “[I]t's just a cluster of tabs on my computer. And sometimes I don't know the question or the 

answer, or uh, a word or a question. So I have to like search it up and then I just have like 20 tabs open on like 

Google, trying to explain the one topic that I, I was trying to explain myself.” Importantly, while Jackson described 

having difficulty focusing on schoolwork during remote learning (both in and out of FUSE), he said that in his 

free time, he was pursuing a wide range of learning activities related to his interest in a career as an astronomer 

or aerospace engineer, including watching National Geographic, Bill Nye the Science Guy, Iron Man, and other 

Marvel movies; playing video games, such as No Man's Sky and Space Engineers; coding in AI and Brainwaves; 

and solving a complex math equation for fun.  

Home responsibilities also competed for students’ time and attention. For example, we heard from 

educators that middle and high school students were being tasked with watching younger siblings while parents 

worked or were themselves working in essential jobs to help the family (in some cases because their parents had 

lost their jobs). For example, one high school teacher shared some of the students’ stories she’d heard, in response 

to the question, “With all that is going on, what have you struggled with during this time?”, saying,  

[M]ost of the answers are heartbreaking. Parents lost jobs, student still works an essential job. 

So they're working to pay the bills now and save up for that car they wanted, the other stuff. An 

aunt passed away, not COVID-related. Working all day, getting schoolwork done late at night. 

‘Parents still work, but I’m the teacher now and have to take care of my siblings and make sure 

they're learning and getting work done for them and bathe them. Then I get my schoolwork 

done when my parents get home.’ ‘My parents still work, but I’m an only child, so I’m home 

alone all day, until 7:00 PM at night, and I feel lonely.’ 

As a result, many students either didn’t do schoolwork at all or were doing schoolwork and sending questions to 

teachers in the middle of the night, because that was the only time they were able to do it. For example, the same 

high school teacher said, “One girl messaged me. She got into FUSE and she was having a question. Well, she 

messaged my Google voice number at three in the morning.”  

While this problem was not unique to FUSE, neither was FUSE exempt from having to compete (and 

often losing out) to students’ other interests and responsibilities at home. Our interview with Jackson shed some 

light on why FUSE may not have been as successful at holding students’ interest and attention at home as our 

prior research suggests that it has been at school. He explained that during in-person FUSE, he enjoyed working 

with friends and preferred working on hands-on, kit-based challenges, such as those involving Arduino 

breadboards or building a solar car. At home, the collaboration piece was missing for him, as was access to these 

kit-based challenges. He described working solely on the computer as more distracting, saying “[I]t's easy to be 

distracted while building, but still be able to build and work on it. But on computers, I just get fully distracted and 

I take my mind off of the thing I'm working on.” 

Competing priorities in adapting instruction to a remote context 
Teachers adapted to these two barriers to remote learning in different ways. How they adapted to them was 

decisively shaped by how they made sense of and navigated a series of competing priorities with regard to remote 

teaching and learning. First, in order to overcome the barrier of competing interests and responsibilities, educators 

had to negotiate a tension between two competing priorities: Is it better to foreground traditional subject matter 

content or foreground engagement? Some teachers and administrators believed that since students (and teachers) 

had limited time and attention to dedicate to remote learning, perhaps it was most important to prioritize covering 

core subjects, material that met standards, or things that might later be covered on standardized tests. For example, 

one teacher explained that even though standardized testing had been suspended during the pandemic shut-down, 

her administration’s priority was still on math and reading – the things that would later be covered on standardized 

tests. In contrast, other teachers and administrators prioritized students’ socio-emotional well-being and promoted 

activities that were fun and engaging, to motivate students to want to engage more in remote learning.  
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  How educators balanced these competing priorities had implications for FUSE implementation. The 

schools that chose to foreground traditional subject matter coverage over engagement either didn’t do FUSE or 

made it an optional extra, rather than an emphasized or required part of the remote learning curriculum. For 

example, an educator from one school that decided not to do FUSE remotely explained the reasoning behind that 

decision, saying, “[T]he challenge is trying to actually reach the students, for their normal…what is typically 

normal academics and trying to actually get over the hurdles of…reaching them with distance learning. So we've 

had so many challenges on that with that regard that unfortunately FUSE has actually taken a back seat.” In 

contrast, those education partners who foregrounded engagement tended to include FUSE as part of remote 

learning. In some cases, the negotiation between these competing priorities was a negotiation between the FUSE 

teacher and their administration. For example, one teacher explained that although her administration’s priority 

for remote learning was on math and reading, she decided to do FUSE anyway, because she wanted to make sure 

that her kids were “emotionally okay” and wanted to “give them fun things to do.” 

A second, related set of competing priorities that educators experienced in dealing with both the 

technology barrier and the competing interests and responsibilities barrier was a negotiation between prioritizing 

choice or prioritizing accountability. Because not everyone had access to technology or was interested/able to 

engage in remote learning, most educators decided to prioritize flexibility and choice and decrease accountability 

(both to increase engagement and address equity concerns). However, some educators had the opposite response, 

opting to increase accountability and decrease choice, to make up for having less contact with students and being 

unable to monitor their progress in the usual, more informal ways (e.g., walking around the classroom). For 

example, one teacher said that her administration had laid out three guiding principles for remote learning – 

“flexibility, grace, patience”, which she had tried to incorporate into her remote teaching. However, she expressed 

frustration with colleagues who had failed to put these principles into practice by assigning as much or more work 

than they would in person, prioritizing accountability and resiliency, rather than flexibility and choice. 

 In FUSE, this meant that some educators retained or even expanded the choice aspect of FUSE (a core 

feature of FUSE in its typical implementation in schools). For example, one teacher talked about how his 

administration had encouraged expanding the number of choices available to students within FUSE and expanded 

the choice aspect of FUSE to other subjects during remote learning, saying, “[W]e have choice boards, which…we 

have to create by department for all the departments…and then the students are supposed to choose the activities 

that they're going to work on…or there might be options on how they're going to do it. With STEAM [FUSE]…we 

have nine choices on there [each week].” This meant that, in addition to regular FUSE challenges, the FUSE 

teachers also designed additional, related STEAM activities for students to choose from, organized around weekly 

themes (e.g., Star Wars projects for May the Fourth, Earth Day projects, and healthcare worker appreciation 

projects). In contrast, other FUSE facilitators eliminated choice by assigning one activity per week (either a FUSE 

challenge or a STEAM activity of their own design), in order to increase accountability.  

Those facilitators that assigned weekly challenges tended to also layer in additional elements of 

accountability, such as requiring the completion of one challenge/activity per week or requiring written reflections 

after challenge completion. While some of our partner educators had implemented these sorts of accountability 

measures prior to the pandemic, most had not, and we spoke with specific partners who explicitly discussed newly 

implementing them during the pandemic, to increase accountability. This trend was interesting, because it existed 

in tension with the fact that, during remote learning, grades were largely eliminated or assigned as “pass-fail”, a 

practice which was common in many FUSE classrooms previously but uncommon in schools broadly. 

A third major decision that educators had to make in implementing remote instruction generally was how 

they were going to use available technology, particularly video-conferencing. When we surveyed our education 

partners on whether they were using video-conferencing during remote learning, eight said no, 20 said yes, it’s 

optional, and 13 said yes, it’s required. On one level, this decision hinged on which of the two barriers to 

participation in remote learning educators viewed as more problematic, interest/engagement or equitable access 

to technology and time to participate synchronously in instruction. If educators were more concerned with equity 

issues, they de-emphasized video-conferencing, but if they were more concerned with interest/engagement they 

incorporated more video-conferencing. On another level, this decision was shaped by a tension between a desire 

to enforce online safety and a desire to allow open collaboration or other forms of interaction. For example, one 

teacher explained why her administration had banned video-conferencing with students, saying,  

 

[W]e were instructed not to do live instruction for the legality of it, so liability of it, but also 

[it’s] very difficult to pin point, because we have run the gamut, as we just discussed, of, 

socioeconomics, to pinpoint a child to a specific time to sit down in front of a computer. It 

seems all well and good that, yeah, well, they go to school from eight to three, just pick a time 

between eight and three, but we know that that's not the normal schedule right now for families. 
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 So we have been, we've been told we can do phone calls. We can do video calls without the 

video, just the audio. We can record ourselves instructing and post that, but no live instruction. 

 

Other teachers did incorporate some synchronous video-conferencing into their remote instruction. However, 

almost universally, educators at our partner schools had decided that video-conference collaboration had to be 

monitored by an adult (i.e., students couldn’t be on a video-conference call without an adult present). In some 

cases, a teacher also could not be alone on a call with a student. The reason cited for both of these decisions was 

a fear of someone doing or saying something inappropriate. This same reasoning also extended to asynchronous 

forms of collaboration. For example, many of our partner educators used tools like Google Classroom that would 

have allowed for peer to peer text chatting or commenting on work, but they specifically disabled these features, 

in order to avoid inappropriate comments and/or to not have to monitor for the (in)appropriateness of comments.    

For an environment like FUSE, which typically relies heavily on peer collaboration in pairs or small 

groups, this proved problematic. Typically, during in-person FUSE, we see students going to peers or the FUSE 

website for help first, then, only as a last resort, going to teachers. Our interviews with teachers and students this 

Spring show what happened when peers were removed as accessible help resources in FUSE. For example, one 

of the students we interviewed, Kayla, from a class that didn’t use any synchronous videoconferencing during 

FUSE, emphasized how much she missed the collaborative aspect of FUSE, saying “[During in-school FUSE] 

you would figure things out and collaborate. And that's one thing I definitely miss about FUSE and STEAM in 

the classroom, because [at home] you're like…collaboration, you're lacking that, you’re totally self-taught. And 

it's just FUSE is there to help and guide you, but it's just a lot different from like a normal classroom.”  

She elaborated on the ways in which she thought FUSE did support her in working remotely, saying, “I 

really don't think there's much you could do to make it any better for FUSE at home…it's an online teacher that 

helps us tremendously, especially while we’re at home and we don't have, you know, that teacher that we could 

access by crossing the room.” In these words, we see two broader trends in our data reflected. First, in the absence 

of opportunities to collaborate and seek out help from peers, students were more likely to seek out help from 

teachers, but second, because teachers were also less easily accessible, students were largely forced to solve 

problems independently, relying mostly on resources on the FUSE website. One of the teachers we talked to 

reflected on this dilemma. When we asked her what the primary barrier was to her students doing FUSE at home, 

she said, “For some of them it's lack of access to the materials…for others, it's lack of access to me…You know, 

when one of my eighth graders, you know, had said to his mother, he says, you know, if we were just in school, I 

could just ask [teacher’s name] and she could show me how to do it, and it would be okay.” Other teachers 

elaborated on this theme, explaining that often, during remote learning, when students did reach out with questions 

via email, text, or direct message, by the time the teacher got around to responding, the student had either figured 

it out themselves and moved on or they’d gotten frustrated and given up. 

Meanwhile, while technically, students could have independently collaborated with peers on FUSE, by 

hopping on a phone call, video call, or text chat, on their own, using an outside device or platform, we did not 

hear of any instances of students doing this, unless they were explicitly encouraged or required to do so by 

teachers. For example, one exception to this was when a teacher assigned a group project, called a “together apart 

challenge”, where one student was expected to start the challenge, then pass it to another person to do the next 

part, etc. The only other examples of collaboration that we heard about were collaborations between siblings in 

the same house. As a result, collaboration was the number one thing that students and teachers reported as missing 

while implementing FUSE remotely and reported that they wanted to find ways to improve. 

Design adaptations 
In order to respond to the barriers and competing sets of priorities experienced by our partner educators and 

students, the FUSE design and implementation team focused their energy during Spring and Summer 2020 in 

three specific areas: new challenge development, the development of new tools and resources on the FUSE 

website, and virtual professional development workshops on remote teaching and learning. 

In order to address lack of access to kit-based challenge materials, preserve the choice aspect of FUSE, 

and keep students engaged, the first thing that our design team worked on this spring was designing additional 

challenges that could be done at home. For the team, this meant focusing development on two types of challenges: 

(1) “DIY kit challenges” – hands on challenges using everyday household objects; and (2) digital only challenges 

– challenges that could be done from home using only free, online applications that are accessible across platforms 

(iPad, Chromebook, Mac, PC). The first DIY kit challenge that our team developed in Spring 2020 was, Look No 

Hands, which asked students to use household objects to create a Rube Goldberg machine. The second challenge, 

developed in Summer, was Video Magic Tricks, a videography and special effects challenge that uses a free, 
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 online application that is compatible across platforms. In Fall 2020, our team began redesigning two of our 

existing challenges that previously required software downloads, so that they use free online applications instead.  

To support students and teachers in implementing FUSE remotely, our team has also added a number of 

new features to the FUSE website. First, to help facilitators support students remotely, our team created several, 

additional student-facing help videos for the FUSE website, including: “How to FUSE”, “How do I choose a 

challenge?”, and “Try Something New!” Second, we introduced a virtual whiteboard called “Studio Notes” – a 

space where facilitators could post announcements or pin important information for their students, just like they 

would do on a real whiteboard, in their physical classrooms. Third, to address the need for more and better remote 

collaboration, our team developed a new tool called “Help Finder”. This tool was based on representations that 

teachers had previously created for their in-person FUSE studios, such as the “Boss Board” or “Star Board” 

(Ramey & Stevens, 2020a) and was designed to facilitate, in the digital space, some of the collaborative practices 

typically observed in a FUSE studio. For example, in a typical, in-person FUSE studio, because students work on 

different challenges in different orders, relative experts in different tools and challenges emerge (Stevens et al., 

2016). Students then seek help from these relative experts when they have questions on those challenges. Students 

also frequently choose challenges based what other students in the room are doing and choose to collaborate with 

others based on shared interest in a particular challenge. “Help Finder” is designed to facilitate these practices in 

the digital space, by allowing students to see which of their classmates have previously completed or are currently 

working on different challenges, and who is actively available online (perhaps at 3:00 AM) to answer questions 

or work together in real time. However, this tool still has to be used in conjunction with other online collaboration 

tools such as discussion boards or video-conferencing, which brings us to our last area of development.  

In order to share insights from our team and our community of FUSE facilitators on how to use new and 

existing tools to best adapt FUSE to remote learning, we developed a series of professional development resources 

and workshops. In Spring 2020, we sent out two memos highlighting new tools and suggesting practices educators 

might engage in to support students doing FUSE remotely. During summer 2020, we ran professional 

development workshops for new and returning FUSE facilitators. For returning facilitators, this took the form of 

a one-hour webinar, focused on adapting FUSE to a remote context. This included reminding facilitators of the 

core design features of FUSE (choice, engagement, collaboration) and providing simple recommendations for 

how to use internal (Help Finder, new challenges) and external tools (video-conferencing, Google Slides, Google 

Classroom, Padlets) to facilitate these features of FUSE remotely. For new facilitators, this same content was 

incorporated into a larger, two-day professional development workshop, conducted via video-conference.  

Discussion 
The findings presented here show how educators have adapted the FUSE learning environment to remote teaching 

and learning and highlight specific barriers and competing priorities that they faced in doing so. Specifically, we 

found that most of our partner educators continued offering FUSE remotely but, in doing so, faced barriers related 

to students’ access to technology and competing interests and responsibilities at home (i.e., changes in the network 

of humans and nonhumans involved in teaching and learning). These changes had implications for student 

engagement and experiences. For example, Jackson reported being less engaged in FUSE, because he didn’t have 

access to kit-based challenges, couldn’t collaborate, and found working on the computer at home distracting. 

Similarly, Kayla reported missing the collaborative aspect of in-person FUSE but said that the FUSE website 

provided significant support when working remotely. 

In addressing these barriers, educators had to make sense of and navigate three sets of competing 

priorities, including: (1) foregrounding required subject-matter versus foregrounding engagement; (2) prioritizing 

choice versus prioritizing accountability; and (3) promoting online safety versus promoting unrestricted, open 

collaboration. In some cases, teacher-facilitators themselves felt a commitment to both competing priorities. In 

other cases, these sets of competing priorities were being negotiated across organizational levels (e.g., between 

teachers and administrators). In both cases, how educators navigated these sets of competing priorities determined 

how they adapted FUSE (and other instruction) to remote learning. These adaptations, in turn, shaped how 

students experienced FUSE. For example, while students reported that the resources on the FUSE website were 

helpful in supporting their remote work, limits on free collaboration in the virtual space and lack of synchronous 

access to teachers and peers meant that students missed teacher and peer support.  

Our findings also speak to the larger question of how/whether educators adopt and adapt educational 

innovations, particularly in times of crisis, and how educational designers might support them. For example, 

consistent with findings from prior research (e.g., Antonioli & Montresor, 2018; Ben Zur & Breznitz, 1981; Holl 

& Rama, 2016) we found that educators largely lacked the time, energy, and interest to engage in substantial 

redesigns of existing curricula or pedagogy, and in some cases, chose to shelve innovative, enrichment 

programming like FUSE entirely, in favor of core subjects. However, preliminary data collection during Fall 2020 
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 has shown a potential shift in this pattern, with educators incorporating more innovations and innovative curricula 

into remote teaching and learning. It has also shown the impact of our team’s design interventions, as we have 

seen significant uptake of the new challenges, tools, and instructional strategies created or suggested by our team 

and related increases in student engagement and collaboration. 

As we continue collecting interview and survey data over the 2020-21 school year, the approach and 

findings provided here suggest questions for further investigation regarding the role of different human actors 

(e.g., teachers, administrators, students) and nonhuman actors (technology, building materials, ideas) in shaping 

how a program like FUSE (or teaching and learning broadly) is adapted to a remote context. For example, ‘Which 

things are dependent on technology?’, ‘Which decisions are getting made at or negotiated between which 

organizational levels?’ and ‘How much agency do students or teachers have in decision-making around teaching 

and learning remotely (relative to in schools)?’  
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