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“I Feel Very Good Speaking My Language”: Supporting Middle School Youth’s
Multilingual Competencies in Engineering through Tech Journalism [WORK IN
PROGRESS]

In K-12 classrooms, students rarely have opportunities to draw on the richness of their
backgrounds to critically analyze and communicate about climate technologies, nor do they
engage in designing meaningful solutions to address large societal and environmental challenges.
Yet, young people, who see the world through the lens of their community’s language and
cultural resources, are at the forefront of these conversations. Through a design-based research
study, our work seeks to explore how 6th-grade students in an urban district in the U.S.
Northeast utilize their community resources, language, and culture when learning about
engineering through a climate tech journalism curriculum called Community Tech Press (CTP).
During the unit, students created multilingual/multidialectal journalism pieces to inform their
community about climate technology. Following a grounded theory approach, we documented
the ways in which youth described access to learning in different languages as a way to (i)
expand the messages for diverse external audiences, and (i1) express their linguistic identities in
and outside of engineering. By engaging young people in understanding how societal choices
about climate technologies and solutions affect their locale, we seek to inspire action in youth
with and for their communities to craft critical journalistic messages for people like themselves.

Keywords: Design-Based research; Multilingual/Multidialectal Learning, Engineering
communication, Pre-college, Climate technology design

Introduction

Across geographies and time, young people have been active participants in vocalizing
complex global challenges that impact their communities [1] and [2]. From youth civil rights
activists in the Southern United States in the 1950s and 60s leaving school during the school day
to protest racial injustices [3] to Greta Thunberg sounding the alarm and engaging in civil
disobedience to raise awareness about climate change [4] and [5]. Although youth have been
historically active and are sometimes taught climate science and engineering in schools while
experiencing climate impacts in their communities, what youth learn in schools and how they
experience it outside of the classroom rarely connect. Furthermore, a STEM education that
includes community perspectives is rarely present in K-12 engineering and science curricula [6],
further widening the gap between what learners know and how learners use what they know to
tackle problems in their communities. Though many students fare through this type of education,
a lack of connection between students' lived realities —culturally and linguistically— excludes
youth from engaging in engineering and science [6] and [7].

Our work defines engagement in engineering design practices as a process of critically
examining the building of technologies and solutions while developing collective knowledge [8].
In this process, youth, including those who are multilingual and multidialectal, are positioned as
doers and knowers in both their communities and the disciplines [2]. We developed a 20-lesson
climate tech and journalism curriculum called Community Tech Press to invite 6th-grade learners
in a small city in a Northeastern state in the United States to bring in their community
experiences and linguistic practices to learn about engineering practices and climate tech



knowledge to share with their communities. This work seeks to investigate how youth perceive
and use their cultural and linguistic practices to develop multilingual/multidialectal climate tech
Journalism artifacts for their communities.

Conceptual Framework

Through the lens of funds of knowledge, translanguaging and situated learning [13], [6],
[19], [10], and [11], our work highlights youth cultural and linguistic practices in a
community-based engineering and climate tech unit. Young learners have a multitude of ways to
understand the world through language, culture, experiential knowledge, disciplinary knowledge,
and their values. Youth come to engineering learning environments with practices and
knowledge from their communities. Through their linguistic multi-competence [9], youth access
and use their funds of knowledge [11]. By focusing on language as a competency [9], we
highlight the learning opportunities of understanding the ways in which learners use language to
design, make sense of ideas, and solve problems [12].

As an added layer, different competencies are activated in specific contexts. Therefore,
designing for open use of language and community knowledge requires specific moves to make
space for and understand youth’s funds of knowledge. Translanguaging as a justice framework
shapes the unit’s design and implementation and the ways student interactions are analyzed.
Coupled with rightful presence as a justice-oriented framework, Translanguaging shapes socially
oriented and culturally relevant examinations of how youth are empowered to engage in
engineering education as they are [13], [6], and [7]. Language norms that center standard
academic English as the dominant language in classrooms may interfere with designing learning
environments that encourage multilingual learners to engage as their full selves. Altogether, we
see designing for translanguaging as a way to encourage and support learners to access their
cultural and linguistic repertoires in spaces that do not typically allow them to do so.

Methods

Context

The Community Tech Press is a 20-lesson multilingual and multimodal journalism,
engineering, and climate tech curriculum for sixth-grade science classrooms in Pepperville. The
lessons were designed with specific localized components to Pepperville, including interactive
Geographic Information Systems (GIS) maps of Pepperville’s, heat islands, pervious surfaces,
flooding projects, and more. The curriculum was implemented in the Spring of 2024 across five
sixth-grade classes at two different schools in a small urban city in the Northeast United States,
which we call Pepperville. Mr. J taught the course at school A and Mr. S taught the curriculum at
School B. Mr. J and Mr. S, both white male teachers, have students from ethnically and
linguistically diverse backgrounds. Most of the students spoke English, and many spoke,
understood, or were learning another language. At the end of the curriculum, learners made a
video journalism artifact for specific audiences about climate tech in Pepperville. Both sites
hosted a screening day to view the students’ final journalism artifacts, which, for the Spring 2024
implementation,were journalism videos. This paper focuses on data from two of Mr. J’s classes.
In our project, in multilingual and multidialectal settings, like engaging with engineering and
climate technology for their self-defined communities in Pepperville (pseudonym).



Data Collection and Analysis

Researchers were present at both sites every day of the curriculum implementation and
collected data in the form of learner artifacts, video and audio recordings, field notes, and
semi-structured student interviews. The data for this paper primarily come from student
interviews as they worked on their final artifacts. Data were analyzed using a grounded theory
approach, using open-coding of student interviews and elements of in vivo and line-by-line
coding to identify over 200 unique codes. Researchers met together to look for themes across the
codes, which were refined to a total of 4 codes (community, language, engineering
communication, and identity), followed by analytic memoing [14] and [15].

Findings

Initial findings show hesitation from multilingual students to use their full language
resources, even though they use them at school and throughout the school day. However, the
findings also show that students want to engage their multilingual competencies in community
engineering and climate tech information to their self-defined audiences in their communities.

Junior is a native Portuguese speaker who speaks Portuguese with his friends throughout
the school day and during class, shared his pride of being able to speak Portuguese. When asked
about his comfort speaking Portuguese with other individuals who speak Portuguese, Junior
described how he uses his Portuguese and English language resources to help others and then
said, “I feel very good speaking my-my Portuguese, my language.” It is clear from his responses
and his use of non-English language resources that Junior is comfortable communicating in
non-English languages for everyday communication. During class, he sometimes asked Neymar,
his friend, to translate words from Portuguese to English. However, he and his group, three of
whom are multilingual learners who speak and read in Portuguese as well as English, did not use
Portuguese for their final artifact even when this was expressed and encouraged.

Interviewer How much [Portuguese] do you speak here and at home? What's the difference
in...?

Junior Here at school, I speak like 50% cause I have my friends that speak with them
in Portuguese and like when I'm with the teacher, I speak in English.

Interviewer Yeah

Junior But at home, I usually just speak Portuguese with my family. So, I don't use too
much English at home, I only use it for school.

Interviewer Yeah. Do you bring any Portuguese into your final project?
Junior Mmmmm, No.

Interviewer No. Why not?

Junior I don't know. We didn't think of that yet.

Interviewer Mmmm-hmmm



Junior But you know that mam over there, I forgot her name. She is helping us with
the ideas for the project.

Interviewer That's good.

Junior And she said that maybe we can do it—some parts in Portuguese.

Junior’s responses show his comfort speaking Portuguese at school and also show that at
home he rarely speaks English. During class, he was observed speaking Portuguese often with
multiple of his classmates for much of the class, including when working on the climate tech
assignments and in-class engineering design projects. He has a well-formed bridge between his
use of linguistic practices at home and at school, however, a gap emerges when he discusses the
final artifact, a culminating public-facing climate tech journalism video. The main topic for
Junior’s group was how high temperatures make it difficult for Brazilian people who play soccer
barefoot to continue that practice on local public soccer fields. While the group discussed their
cultural experiences playing soccer barefoot in Brazil and continuing the practice in Pepperville,
they did not incorporate the use of Portuguese into the final artifact. Junior mentions that they
were invited to use Portuguese but says they had not thought about actually using Portuguese.

Students across Mr. J’s two classes already have interests in new languages or even
learning languages that their parents and ethnic groups speak. Multilingual and monolingual
students in the class described excitement about learning other languages. Lynn said, “I don't
know any languages other than English— I'm going to learn Japanese, but that's next year.” Lynn
described learning Japanese on her own with support from her parents and grandparents. Naomi
said, “I don't speak another language, but I'm learning Spanish and I'm like learning a little bit of
Portuguese.” Naomi described picking up both Spanish and Portuguese language skills. Jade
said, “I have a cousin in Germany and I'm trying to learn German to communicate with them and
Mandarin is also kind of family related but also it's just like a language that I really want to
learn.” Jade’s purpose for wanting to learn German is so she could communicate with her family
who live in Germany and learn Mandarin as a way to connect more to her family roots. During
his interview, Jake said “I feel like being able to speak different languages is something that you
have — like other than other people...So let's say it could be like a unique thing.” Jake, along
with other students in Mr. J’s classes, expressed how speaking other languages makes them feel
“unique” and “proud.” We provided English translation for some components of the lessons and
even when they do not speak a particular language, learners described feeling comfortable or
even unbothered by interacting with content in other languages. Overall, learners in Mr. J’s
classes are already engaging in language learning in their homes or in school settings. However,
overt language interactions siloed from their STEM courses.

Few students attempted to use a language other than English in the final artifact across
both sites. Among Mr. J’s students, Autumn and Daniela described their plans to speak and write
in both Spanish and English in their final artifacts. Autumn communicated in English and
sometimes used colloquialisms in her everyday speaking during class time and Daniela is a
bilingual Spanish and English communicator but spoke almost exclusively in English during our
observations. For their final artifact, Autumn and Daniela’s main message was about reducing
carbon emissions in Pepperville. They described their plans for including Spanish and English in
their final artifact.



Interviewer OK. What audience did you choose?

Daniela We want to do like Pepperville cause I could voice-over. Autumn is going to
voice-over with like English, and I can voice-over Spanish.

Interviewer OK

Daniela So, our audience is really just people in Pepperville that are like sort of bilingual
Interviewer Ah

Daniela Yeah.

Interviewer Yeah, yeah, yeah, that's really cool. How did you decide on that audience?
Daniela I think we chose that because it was like, it would get to more people

Autumn Yeah

Interviewer Yeah— What were you going to

Daniela Because like if you have two languages, that's like two times the more people
that can hear it

In a follow-up interview, Daniela added.

Daniela Yeah. — Some people don't speak or understand English, so we thought it
would be better if we did two voice-overs like one in Spanish, one in English,
so more people could get it. So, more people can be informed. So, I would do it
in Spanish and she would do it in English so that way you know more people
could hear and actually learn something.

Daniela and Autumn chose people who are “bilingual” Pepperville residents as their
audience and decided to gear their communication towards Spanish-English speakers by
proposing doing voice-overs in both Spanish and English. In their final artifact, Daniela and
Autumn used written Spanish translations to English text on their visuals. They described climate
change and the impacts of climate in both English and Spanish, however, for the audio
component of their video, they only spoke in English. A preliminary analysis of their final
artifact shows that they position the English writing above the Spanish writing. They included
some images as an additional way of conveying their concepts in their video. An interesting part
of their descriptions above is when Daniela says, “if you have two languages, that's like two
times the more people that can hear it” and followed with “So that way you know more people
could hear and actually learn something.” Daniela sees using more than one language as a way to
expand the reach of those that learn from their climate tech journalism artifacts. Other students
also reflected on this idea during their interviews, which shows that students are thinking about
engineering communication expansively through the use of multiple languages.

Discussion



We see translanguaging in action during the class activities, but there still seems to be a
barrier for students to engage their full linguistic repertoire when producing engineering and
climate tech journalism content. In a study about elementary school students' perceptions of
language in an engineering course, researchers found that students saw their other languages as
secondary to English in the engineering design context [16]. One difference between the works is
that students in this group described feeling proud of their non-English languages. This further
complicates our understanding of the phenomenon. Of the multilingual communicators in Mr. J’s
classes, Junior’s group consistently spoke Portuguese with each other throughout the lesson
during class time, however, they did not produce content in Portuguese. We consider the
historical exclusion of minoritized languages in engineering learning opportunities, and powered
language dynamics in and outside of the classrooms, as possible contributors to learners'
hesitation to engage in the ways of speaking in their communities. However, more analysis is
needed to better understand the findings.

Our work joins other scholars who call for socially oriented perspectives in science and
engineering that prioritize communities by reflecting the lived realities of people in disciplinary
knowledge and practices [6] [7]. This work aims to empower minoritized youth to critically
analyze climate technologies and communicate their knowledge of technology design in their
community while enhancing their capacity to participate in engineering design practices in
culturally dignifying ways within science classrooms.
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