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Abstract: This study addresses how power issues are worked out in situ as youth engage in 

joint-meaning making and identity work in the context of a coding project at the crossroads of 

formal and informal science education. Based on an ethnographic case study of one team’s 

forms of engagement in the coding project over the school year, we document shifts in 

participation and emergent relations with others, materials, and tools, and the manner these 

shifts are ethnically and politically laden moments of contentious moments of meaning making 

and becoming in STEM. We make evident how learner experiences and identity work are 

entangled with subtle ethnic, class, gender and linguistic differences, and in doing so, attend to 

power through a multilayered analysis of the coding project. 

Problem 

This study addresses how power issues are worked out in situ as youth engage in joint-meaning making and 

identity work in the context of a coding project at the crossroads of formal and informal science education. 

Building on work by Vossoughi et al. (2020), we are interested in documenting shifts in participation and emergent 

relations with others, materials, and tools, and the manner these shifts are ethnically and politically laden moments 

of contentious meaning making and becoming in STEM. We assume that learner experiences and identity work 

are entangled with subtle ethnic, class, gender and linguistic inequalities. We also build on the argument advanced 

by Philip and Gupta (2020), who note that shifts in activity systems make evident that “power is never fully 

deterministic” (p. 206). That is, “the intersectional nature of power allows students to position themselves and get 

positioned by others along multiple axes” (p. 206), a process that still needs to be better understood and 

documented. Work by Takeuchi (2020) offers an example of a careful multi-level analysis of second language 

learners in the math classroom and the manner the students are othered in interactions. The study makes evident 

how “the dynamics between multi-layered identities and learner experiences” (p. 1) are worked out in situ. In 

contrast, Hand, Penuel and Gutiérrez (2012) applied the notion of framing to study the manner race and power 

work out in learning environments. Building on these studies, we explore the following research question: What 

do conscientious moments of interactions reveal about relationality among actors, their histories, positionalities, 

and potential future selves? In doing so, we attend to the manner implicit assumptions reproduce yet also support 

transformations of selves in the making, rendering visible the manner learning, identity and power constitute one 

another. We focus on contentious moments in a girls-only team, as they pursued the construction of a house in 

which coded electrical circuits ensured that lighting was ecologically sound. 

 

Theoretical grounding 
Building on practice theory, we understand learning and identity as a dynamic process, continuously in the making 

(Holland et al., 1989; Lave & Wenger, 1991). Learning and identity are both jointly accomplished in light of an 

activity, tools, relationships, but also marked in important ways by the institutional and cultural contexts (Hand 

& Gresalfi, 2015). While our focus rests on the individuals and the manner learning and identity take shape 

through interactions over time, we see the contentious moments as also entangled with power which we 

understand as “co-constructed at multiple scales – historically and structurally at the macrolevel” (partnership 

between school and CO; institutional politics about language & STEM education), next to interactions and “bodies 

of individuals” (Philip & Gupta, 2020, p. 197). Through the explorative case study, we aim to bring multiple 

lenses and layers together to offer deeper insights into the complex power dynamics at play in science education.  

 

Methods 
An ethnographic case study was conducted, implying the filming of all meetings in the classroom, supplemented 

by fieldnotes and a journal. At the end of the school year, we conducted interviews with the teacher and the lead 

instructor from the ONG, and two years later, with some of the youth who participated. 

Activity and Setting. The case is an enrichment activity that was co-animated by a high school science teacher 

and two instructors from the partner community organization or CO, implying the construction of an ecological 

house out of cardboard that integrates lights and electrical circuits, created with tools such as an Arduino card and 

C-code. The project aimed to engage first year high school students with technology in creative and critical ways 
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 (Kafai & Burke, 2014). The one-year project first introduced students to different notions of coding and electrical 

circuits, and then encouraged them to mobilize these ways of knowing in their own creations of ecological efficient 

houses. The activity was part of the science curriculum and aligned with the five-year high school science 

curriculum. That particular high school also follows the five-year Intermediate Program of Education (PEI) 

associated with the main goals of the International Baccalaureate Program, preparing youth for a future as critical 

and contributing citizens, concerned with the well-being of humanity and the world, and therefore as committed 

to lifelong learning, with a particular concern for intercultural relations, globalization, and communication. The 

International Program now offered in a number of public high schools as an enriched track typically implies 

entrance exams and ongoing high academic standing, with a fast paced and demanding curriculum and heavy 

homework load. The school serves an ethnically highly diverse group of students, with the majority of them 

speaking at least three languages (Native tongue, plus English and French). Given the language charter that 

resulted in French being the official majority language of Quebec in 1977, all children are schooled in French 

with the exception of those who are part of the English minority, and to whom the English school system is 

available.   

Data Collection and Analysis. We pursued a video-ethnography of the project, collecting fieldnotes of 

17 of the 20 meetings during one academic school year (fall 2017 to spring 2018) and video data of 16 meetings 

(44 hours total). We then analyzed the work of teams over time, creating video logs and engaging in interaction 

analysis among our research team (Jordan & Henderson, 1995). In this paper we report on a team of three girls, 

Maude and Rose (13 years old), who self-identify as French Canadian, and Alexi, who was born in Romania (12 

years old), and self-identifies as English Canadian. We pursued timeline interviews of Rose and Alexi in the fall 

of 2019. Analysis implied the identification of contentious moments of meaning making in the team, over time. 

We defined those moments as interesting moments, marked by disagreements and contestations of competing 

interpretations and ways of doing things with the tools provided. From that microgenetic analyses, we turned to 

the interview data to engage in a multi-layered reading of learning and identity work at play, in the moment, but 

also as sedimented into enduring identities over time. We made sense of those moments through attention to the 

manner they seemed entangled with ideologies about girls in science, positionings of second language learners 

and immigrants, and local meanings that circulate about academic success in a public high school, and effects of 

SES on academic achievement (Philip & Gupta, 2020). In many ways, our analysis entailed a going forth-and 

back between the micro interactions among the team and the larger layers of the project and educational structure 

and reality around it in light of the school system, language requirements and politics associated with them. At 

the same time, we also carefully attended to the body in action and considered emotions tied to positionings of 

each other, that transpired in this manner. As noted by Kristensen (2018), analysis can be understood through the 

metaphor of “peeling an onion” and in the end also implies a bricolage of multiple data sources and analyzed data 

points. We share a beginning of that bricolage here (Kincheloe & Berry, 2004). 

 

Results 
Data Point 1. Alexi caught our attention during the fall, as she worked with Nancy, who like her, had 

immigrated from Romania. We were struck by how easily and often they engaged in translanguaging, moving 

among French, English, and Romanian, as they coded and in turn assessed their code as the Led did not light up. 

The instructor eventually checked everything and noted that it was a problem with the connection and not the 

code. Note the languages at play as they are trying to figure it out together: 
 

 Talk Explanation 
Alexi : C’est que confusing, yeah French & English; (looking at breadboard) 

Nancy : Ça trouve rien French (examining the code) 

Alexi : C’est blanc depuis tantôt. On voit rien! French [it’s white since a while, we see nothing] 

Instructor : Quais, elle était mal branchée! French [yes, error was in the connection] 

Alexi: We just have to wait for it to get like below 500 English (they check to see if the range they had 

chosen in the code was the problem) 

Nancy: Yeah English 

Alexi: On voit toujours rien! French (still nothing) 

Instructor: Oui, elle était mal branchée! French (yes, error was in the connection) 
 

Alexi then called out, “Agh, look, now it’s green!” Alexi looked at her code and clapped her hands, calling over 

to Nancy who fiddled with breadboard “Nancy, we’re bosses” and they gave each other a high five. They engaged 

in an interesting play with languages which seemed to be entangled with felt emotions tied to the project and the 

people they interacted with. They always switched to French when talking with the instructor, and thereby adhered 

to the language they had to speak in class by law. At the same time, whenever they looked at the camera and felt 
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 its presence, they switched to Romanian, and at one point even commented on that, noting “I wonder what they 

will do, use google translator?”, referring to us, researchers, trying to make sense of their interactions. In the above 

exchange, Alexi switched to English, aligned with her self-identification as Canadian, and not ‘Quebecoise’ as 

the other two girls. English also surfaced naturally, when she was problem-solving (changing the range), when 

noting it worked, and in reference to themselves as “bosses” and maybe girls who can get the work done. That 

fluidity among languages is typical of youth like Alexi and Nancy, who grow up as multilinguals in Montreal 

(Lamarre, 2013). The two girls used their language repertoires to make sense of their coding project, despite local 

politics that sanction such work and portray French as the language of power within that province. The case makes 

evident that traditional boundaries among languages and using language as an identity marker just simply no 

longer hold up (Lamarre, 2013). When local politics do not get in the way, and when youth feel safe to dive into 

their language repertoires, they do so in ways that further develops their affinity and pride as multilanguage 

speakers. That contentious moment resulted in the authoring of themselves as “bosses” and embodiment of pride. 

Yet, the idea of multi-layered identity work and questioning about who actors are and can become in relation to 

one another took another turn for Alexi later in the school year, as she continued the project as a member of 

another team. 

Data Point 2. Alexi’s positioning in that team was quite different and tied up with language politics in 

other ways. Alexi was 12 years old at the time of the study and had lived in Quebec for 11 years. Alexi talked 

about her initial integration into the school system during the interview as follows: 
 

When I came here, I was sent to a private English daycare but they taught us French there already too, 

as they knew that most of us would have to pursue our education in the French school system. When I 

started Kindergarten, I was totally bilingual, but I always talked Romanian with my parents, while I 

talked English with my sister who needed to get better at it and practice it, and then most around me was 

in English, TV, the news, films, and more. The majority here is English (maybe referring here to Canada), 

but then there is also the French in Quebec. So if we talk of it globally, it’s really English that is the 

majority and now, I consider myself 100% English, I think in English, I count in English, when I just 

discuss with somebody, I have to translate my thoughts. 
 

In her new team, we got the impression that Alexi’s immigration history and language skills were held against 

her by her peers, both of whom identified as French Canadian. They positioned Alexi as academically less able 

and not the kind of person who could become somebody in science or technology, yet did so in subtle ways. That 

led to many contentious moments of meaning making and identity work, as Alexi was actually an extremely 

competent coder. There were multiple instances when the others called out for help from the instructor, yet while 

waiting, Alexi took up the space and rapidly fixed the code. Alexi also continued to switch among French and 

English, English clearly being the language of power to which she resorted when she asserted her position as 

somebody who is competent and interested in science and technology. That became evident in a dialogue among 

the team when they measured the cardboard for their ecological house. It led to an argument about whether they 

should measure in inches or centimeters. For Alexi it seemed clear from the beginning how the board should be 

cut, and she intervened multiple times in the conversation, yet her suggestions were brushed aside. She even added 

in English at one point, “trust me, I’m the math person” which was immediately challenged by Rose, her team 

mate who came up with a better idea and positioned herself as the “misunderstood Genius.” Shocked by that 

remark, Alexi sat back and then mumbled, again in English, “If anyone of us here is gonna end up being an 

engineer I think I’m most likely to.” Rose tried to tame the argument by adding “do not worry” (in French).  
 

       
Figure 1. The team struggling with the door they wanted to add to their designed Science Lab 

 

Interview data confirms Alexi’s interest in engineering and computing, whereas Rose shared her strong dislike 

for a career in the sciences. Alexi was not new to robotics or computing as her father is a programmer and taught 
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 her much about Java Script. She had fond memories of the coding project, as she thought about it during our 

interview in 2019, noting “each time we met, we learned something new in programming.” She also described 

her groups’ work as ambitious (see Figure 1), “we wanted to create a house with a code to open the door, which 

in the end never worked as we had just too many wires, and the code, technically it was flawless but in practice, 

given the wires, it worked one out of five times. I think in the end we managed to make it work.” She recalls how 

stressful the project was given the evaluations their teacher developed, in line with the international school 

competency requirements. When asked about her future career aspirations, Alexi projected herself as pursuing a 

career in Aerospace Engineering. She continued, “I want to make spaceships” (in English, before continuing in 

French), “anything about space always fascinated me.” She then passionately talked about events in the history 

of science that stood out for her, like going to mars, inventing the internet, and now thinking of the future, she 

shared a sort of science fiction story with us where “we should just ditch the earth and go somewhere else.” She 

was imagining that half of the population should leave the earth, as we have come to its limits. If we would split 

in half, however, she imagined that “we could keep on living good lives.” She continued, “the other half would 

find a planet that is colonizable, or we could move to Mars and colonize it, I really think this would be one of the 

best solutions” in light of the current problems tied to climate change and overpopulation on the planet. She 

continued, “my dream was always to do something really amusing and awesome so that one day, my name would 

be in a book that students at the University would use and learn with.” Alexi was clearly ambitious and invested 

in some kind of future in STEM with which she strongly identified, in part due to her father’s coaching. At the 

same time, her peers continuously challenged her positioning as a science savvy person. Interestingly, even 

Alexi’s teacher who likes technology, was convinced, after twelve years of experience, that her female students 

were never too crazy about it. At the same time, the teacher shied away from programming, which in the end may 

have led to a lack of appreciation on her part of Alexi’s skills and ambitions, even though some of them can also 

be read as problematic. 

 

Conclusion and implication 
Alexi’s trajectory makes evident how moments of contentious practices, next to stories of participants’ learning 

lives gathered through interviews, can make evident the manner power is worked out and constitutes learning and 

becoming. It resulted in embodied pathways and ethical trails of engagement that we problematize here as we 

believe they are consequential for Alexi and at the root of relational histories that continue to undermine equity 

and social justice in STEM. The study has implications for teacher education and educational practices, both 

formal and informal, that are committed to educational dignity and justice (Espinoza & Vossoughi, 2014). 
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