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Failure in Focus: Unpacking the Impact of Video-Based 
Reflections on Museum Educator Practices 

 
Introduction 
While the term 'failure' often has negative associations [1], there is a current focus on failure as a 
driver of innovation and development in many professional fields [2]. Further, failure is deemed 
an essential building block for developing skills such as resiliency [3], persistence [4], creativity 
[5], and problem solving [6], as well as other noncognitive skills such as self-efficacy and 
independence [7-8]. Specific to engineering, failure is viewed as a normative practice of 
engineers, and a practice that should be experienced by young children within engineering design 
projects [9-10]. As stated by Petroski [11], “One of the paradoxes of engineering is that 
successes don't teach you very much. A successful bridge teaches you that that bridge works.” 
Therefore, experiences with failure in engineering are touted for their ability to teach us how to 
learn from the mistakes, errors, and struggles that occur within the process [1, 10, 12]. 
 
Yet, while there is increased attention to inclusion of engineering in informal contexts [13-17], 
we have not come across any research or training materials that focus on how informal educators 
do or should plan and handle ongoing, just-in-time support - particularly during moments of 
failure. Furthermore, trainings and professional development opportunities for informal 
educators often include short-term experiences (e.g., two-hour workshop) grounded in 
traditional-focused lectures that reinforce teaching habits (e.g., transmission of knowledge) [18-
21]. We heard similar examples from museum partners on this project who mentioned attending 
conferences, conference-style workshops on a variety of topics, and lunch-and-learns with other 
museums [22]. It has been argued that museum educators should be engaged in professional 
development opportunities that are “in situ” [23-24], encourage questioning, active participation, 
and experimentation [20, 25], and require a long-term commitment [20].  
 
Through this NSF funded project, we addressed these needs by adapting, implementing, and 
refining a professional development program for productively attending, interpreting, and 
responding to youths’ experiences with failure while engaged in engineering design challenges in 
informal learning contexts through video-based reflections. In this presentation, we highlight the 
potential impact of the professional development on informal educators as we sought to answer 
the research question: How did a reflective, video-based professional development impact 
museum educators’ professional growth around youths’ experiences with failures during 
engineering design challenges? 
 
Grounding the professional development program within the intersection of reflection and video 
recordings of educators was intentional. Reflection is a “a thinking process which gives 
coherence to a situation which is initially incoherent and unclear” [26, p. 263]. It is also a 
fundamental practice in numerous fields such as nursing education [27] and social work [28]. 
While reflection is an emerging practice in informal learning environments [29], research in 
museum education highlights how reflective practices support individuals in developing a shared 
language, learning new instructional ideas and strategies [18, 30], and increasing confidence in 



facilitating learning experiences with visitors [29-30]. The additional use of video was intended 
to support museum educator’s noticing of and reflection on experiences that may go unseen 
otherwise [31-32]. As explained by Sherin [33], “video allows one to enter the world of the 
classroom without having to be in the position of teaching in-the-moment” (p. 13). Prior 
scholarship has documented how the process of sharing and reflecting on videos as part of 
professional development has led to positive outcomes such as educators developing a sense of 
community through their shared experiences [22, 34], viewing their teaching from a new 
perspective [35], and gaining different practices to improve their instruction and facilitation of 
learning opportunities [31, 34-36]. Researchers further noted how video from educator’s own 
learning environments had greater potential to motivate and promote change in instructional 
practices as the teaching and learning process was more familiar than watching video from 
unknown educators [37-38]. 
 
Professional Development Cycle 
In this project, the professional development model was grounded and informed by the 
Mathematics Leadership Preparation model to support the professional growth of teacher leaders 
and the Problem-Solving Cycle model to support the professional growth of practicing teachers 
[39]. These research-based models incorporate core components of effective PD such as a focus 
on instructional practices, opportunities to engage with colleagues in an active and collaborative 
community setting, learning by doing, reflecting on their practice, and ongoing support [40-43]. 
As noted by Borko and colleagues [39], these two models are adaptable and focused on specific 
problems of practice identified by teachers. In collaboration with our museum partners, we 
adapted the model within informal making learning environments specific to supporting youths’ 
experiences with failure in making tasks. Figure 1 highlights the professional development 
process. 
 
Figure 1. Professional Development Cycle 

 
 
Workshop 1, Build and Define, aimed to reflect on personal experiences of failure and 
collectively define failure through an engineering activity and discussion prompts. An example 
activity used a “Four Corners” exercise that posed the question: What does failure mean to you? 
This activity asked individuals to take a position on a specific topic, statement, word, or image 
that represents failure. Once selected, individuals moved to the corner of their choice to discuss 
their chosen topic in relation to the other three topics, statements, words, or images not selected. 
Each group then justified their decision to the whole group. Workshop 2, Engage and Plan, 
focused on exploring failure from the youth's perspective, especially within the engineering 



design challenge that would be the subject of the educator's video reflection. This session also 
involved brainstorming ways to respond to youth's moments of failure during the challenge, and 
emphasized effective and non-effective language. One activity from this workshop utilized 
scenarios that focused on embracing failure. These scenarios were created to discuss what 
individual educators would do if they experienced a failure situation based on actual events and 
activities within an organization.  
 
After Workshop 2, educators recorded a minimum of one hour of their interactions with youth 
during an engineering activity. Subsequently, they reviewed and reflected on the videos, 
concentrating on how they responded to and addressed failure moments of youth or the 
particulars when experiencing failure moments as educators. Failure at this point was from the 
perspective of the educators viewing their video. From these recordings, educators chose 1-2 
clips, each not exceeding 3 minutes in length, to present to their peers during either Workshop 3 
or 4, Reflect and Improve. The primary purpose of these workshops was for educators to share 
their video clips with peers, aiming to reflect on their pedagogical approaches to failure as 
evident in the clips, and to formulate improvement goals. As stated by Gaudin and Chaliès [44], 
“… simply viewing video does not ensure teacher learning. An important issue concerns how to 
facilitate substantive analysis of teaching practice with video so that it becomes a productive 
learning tool for teachers” (p. 59). This was also a workshop to build upon and/or challenge 
informal educators’ perspectives of failure moments and how they often responded in-the-
moment. Additional information and resources can be found on our project website. 
 
Methods 
We utilized multiple data sources from 19 partnering museum sites that spanned multiple regions 
of the United States: post-interviews with museum sites, final presentations from museum sites, 
and evaluation reports. 
 
Partnering Organizations 
The 19 partnering organizations spanned multiple regions of the United States and also varied in 
size and focus (see Figure 2). We defined “small” as less than or equal to 10,000 visitors a year; 
“medium” as between 10,001 to 50,000 visitors a year; and “large” as more than 50,000 visitors 
a year (Mapping Museums, n.d.). More information regarding the partnering sites and their 
implementation of the professional development cycle can be found on our project website. 
 
  

https://sites.google.com/binghamton.edu/failureinmaking/home?pli=1


Figure 2. Map of Partnering Organizations 
 

 
 
Additionally, across the partnering organizations we worked alongside 40 lead facilitators (i.e., 
teacher leaders). Their role was two-fold: (1) to engage with the research team regarding the 
development of the professional development cycle and resources specific to their organization, 
and (2) to implement the professional development cycle with a set of informal educators 
facilitating an engineering camp, exhibit, drop-in, or workshop within their organization. For 
example, we worked closely with two lead facilitators at a science museum in Vermont who then 
engaged with three informal educators through the PD cycle. The focal activity was during a 
week-long camp during which children in grades 5-6 engaged in the engineering design process 
through an invention of their own imagination. Across three years of the grant, 98 informal 
educators engaged in the PD cycle. Within the context of this study, educators span both lead 
facilitators and informal educators as both groups gained knowledge, skills, and strategies to 
support their growth as engineering educators of adults and youth. 
 
Data Sources 
To address the research question, we utilized three data sources. The first data source was 
interviews conducted by a research team member with lead facilitators at each partnering site. 
Interviews occurred after implementation of the professional development cycle within their 
organization (i.e., September or October). The interviews lasted approximately 45 minutes and 
were conducted via Zoom. Example questions included: (a) How would you describe your role 
within the PD cycle? How is this role similar to and/or different from what you would consider 
your “typical” role with your educators prior to this study?; (b) What have you noticed in terms 



of the PD cycle for the informal educators you worked with?; and (c) In terms of the PD cycle, 
what did you imagine doing the same? What do you imagine doing differently? Why? 

A second data source was final presentations given by each partnering site. These occurred in 
October and served as a final reflection on each organization’s experience. Each partnering site 
addressed the following questions in a 10-minute presentation: (a) What does failure mean to 
your educational team?; (b) Describe your professional development cycle; (c) What impact did 
this project have on you, informal educators, educational team, and/or larger organization?; and 
(d) How did this project change your practices and future goals related to supporting informal 
educators in attending, interpreting, and responding to youth’s failure moments in engineering 
activities? 
 
Lastly, we utilized annual reports from the external evaluator as she included broad themes as 
well as direct quotes from educators. These quotes were from focus group interviews that 
included such questions as: (a) Do you feel that the training you received impacted how prepared 
and confident you feel in supporting your educators in their growth and development when 
interacting with learners during moments of failure? Why do you think it had an impact?; (b) 
What did you gain from the PD training? What are you doing differently because of the training 
you received? What impact did the PD have on your professional growth as an educator?; and (c) 
What did you gain from each other as participants during the project team meetings (or during 
Workshops 3 and 4)? 

Analysis 
For each data source, we focused on quotes that addressed the research question. Next, we added 
a descriptive code, a word or phrase that summarizes the primary topic of the quote [45]. We 
then grouped descriptive codes that were common in nature into patterns that addressed the 
research question.  
 
Findings 
Five patterns emerged that highlight museum educators’ professional growth around visitors’ 
experiences with failures from across the data. We note each pattern below and include direct 
quotes as support. Pseudonyms are included for anonymity of participants. We used italics to 
connect the included quotes to each pattern. 
 
First, the professional development cycle facilitated a shift in educators' perspectives on failure, 
fostering a greater sense of comfort with the term and encouraging a nuanced understanding of 
its role in personal and professional growth.  
 

And I think that the thing that stood out for me is just like a shift in the comfort with the 
word failure and how I feel like I could actually help facilitators who have the same gut 
reaction as me think around that now. (Linda, lead facilitator) 
 
It seems like Kiara's relationship with failure, actually, she's the most positive of them all. 
And the person who definitely had like, the, what I think she thought of as the right of 



view of failure, and like its moment for growth, and like all that in the beginning. And 
then she's the person that I think at the end of workshop four had the biggest realization 
of like her own toxic positivity. Through this process, she came to see what does it mean 
for failure to be an opportunity for somebody to learn and grow from. It doesn't mean 
that it has to be entirely a positive experience. (Ophelia, lead facilitator) 

 
Second, educators expressed gaining new instructional practices as part of their toolkit when 
responding to visitors’ moments of failure within the engineering design challenge. Broadly 
speaking, educators “learned new techniques or have more knowledge of what to do in those 
kinds of situation” (Suzanne, informal educator). This included stepping back to allow 
productive failure to happen, setting up expectations of failure, posing purposeful questions, and 
encouraging experimentation and play. 
 

I've definitely learned to not give them [youth] the solution, but to help them - your job as 
an educator is to guide them to finding the solution themselves. I think it's important to 
not teach them what to think, but teach them how to think. (Grace, informal educator) 
 
There's value in just supporting the feelings, validating it [failure] and then trying to 
encourage this idea that it's normal and it's reasonable and it's just gonna keep 
happening. So where can we go from here? What's our next step? What can we think 
about? (Alicia, informal educator) 
 
Recognize that during busy times short cuts may reduce opportunities for failure. (Kate, 
lead facilitator) 

 
Third, engaging in the professional development cycle fostered a collaborative community of 
educators, particularly around supporting visitors’ experiences with failure within engineering 
design activities. Through the process, educators became more supportive of one another and 
appreciated what they could learn from one another through discussions around the video clips. 
 

In addition to establishing learning, being vulnerable, and trusting of one another, it also 
gave us a common experience as a relatively new team to reference. Now staff laugh 
about something being a failure when things don’t go as planned and are more able to 
move on from those setbacks with more humility and grace than before. (Katie, lead 
facilitator) 
 
I think that it made us more cognizant of each other's facilitation styles and what we 
bring to the table.  … I feel like I learn a lot from my team members and my team 
members can also absorb what I bring to the table. I think that it was a great process to 
get us all on the same page and thinking about how we can really make this a really good 
experience for different guests and different types of learners. (Sonya, informal educator) 

 



Through their shared experience, failure became a common topic of conversation within 
informal chats between educators. These conversations also expanded beyond the educators and 
occurred with individuals within the broader organization.  
 

Failure became a common topic of conversation both amongst staff and within camps. 
Brittany (lead facilitator)  

 
And then it seemed like it was more present on people's minds continuously and not just 
a blip in there. You know, oh, yeah, I haven't been thinking about that. Let me just read 
re refresh myself on what that's all about kind of thing. Like this was an ever-present 
thing that we were talking about. (Myra, lead facilitator) 

 
Fourth, educators reflected upon and invested in their own self growth. They reported becoming 
more self-compassionate for their own failure moments, and more open and honest with 
themselves and learners. They emphasized increased self-awareness and self-confidence, as well 
as enhanced meta-cognitive skills gained through careful analysis and reflection of their 
instructional practices around failure moments of both self and visitors. 
 

Gave me courage to confront my own mistakes. (Amy, informal educator) 
 
I was able to think critically about my actions. Normally I just go about my day and take 
things as they come without really thinking too hard about them. Now, when I facilitate, I 
constantly am checking in with myself about the effect of my actions and strategies. In 
other words, I am significantly more meta-aware. (Hope, informal educator) 
 
Seeing the footage and watching myself makes me empathetic. It helps me think about 
how I'm training my team and how I'm setting them up. To be okay in those moments and 
to have tools to use in those failure moments. (Myra, lead facilitator) 

 
Fifth, educators talked about the sustainability of the professional development beyond their 
participation in the project and continuing to incorporate what they learned as part of their 
routine practices. They noted enthusiasm for continuing with the professional development 
activity, integrating what they had learned in other spaces and activities in their museums, and 
how reflection has become a part of their regular routines.  

 
What was really enlightening from round one was how interested and engaged our 
educators were in continuing and they're still asking about when we can continue. (Kelly, 
lead facilitator) 
 
In thinking about the new shape of this lab, I really want to make sure there’s room to fail 
and try again, fail and redesign, as many times as possible. (Jesse, informal educator) 
 



We plan to integrate failure stories and reflective conversations into our morning 
huddles with our team, giving the team the chance to talk about experiences, dig into 
stories from peers, and provide a safe reflective space for each other. (Acer, lead 
facilitator) 

 
Discussion 
Our goal in this study was to explore the impacts on educators’ professional growth of engaging 
in a reflective, video-based PD that focused on supporting youth through moments of failure 
during engineering design challenges in their spaces. We chose to ground the PD within the 
intersection of reflection and video recordings as a way to support educators’ noticing of and 
reflecting on moments of failure that may have been overlooked [37]. Such approaches are 
emerging in the field of museum education and have shown promise in creating a common 
language and new strategies related to supporting visitors. However, we were cognizant that this 
approach likely would be new to most of our museum partners and informal educators, and one 
that would be uncomfortable, at least initially, to engage with. As such, we contend that the 
significance of this study lies in the potential for a video-based professional development cycle 
to positively shift how educators support youth through failure experiences in engineering design 
challenges, as well as build a community of practice - with a focus on failure - among educators. 

The results of our analysis are consistent with prior research, yet build upon this body of 
scholarship as the majority of this prior research was more often grounded in more formal 
settings (e.g., schools) and focused on students’ thinking as opposed to youths’ experiences with 
failure during engineering design challenges [31, 34-36]. First, similar to Grabman et al. [30] and 
Moore et al. [29], informal educators experienced a shift in their views on failure from a negative 
perception to one more positive and valuable. Second, informal educators gained new 
instructional practices through sharing and discussing video clips in Workshops 3-4 [18, 31, 35]. 
Third, being a member of the PD cycle fostered a community of educators as opposed to 
thinking of teaching as an isolated phenomenon [22, 34]. 
 
In addition, the results of our study add to our current understanding of reflective, video-based 
PD, particularly for informal educators’ interactions with youth through moments of failure 
during engineering design challenges in their spaces. First, educators developed a sense of 
compassion regarding their own failure moments. While this is somewhat related to shifts in 
perspective on failure, it goes a step further and fostered educators putting these changed 
perspectives into actions, both with themselves and learners. Further, informal educators in this 
study were willing to be more vulnerable with themselves and with learners, and modelled their 
newfound perspective. We refer to this as being vulnerageous (vulnerable + courageous). 
Second, we were intentional about the design of the PD to address limitations of “typical” PD 
opportunities. These design choices and the use of reflection seemed to resonate with and impact 
museum educators such that they were motivated to continue with the work as part of their 
practice. This may relate to the fact that it was done “in situ” with examples from their own 
spaces with their peers. As noted by Borko et al. [37] and Seidel et al., [38], in situ has more 
potential to motivate and promote change in instruction and learning. 
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