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Abstract

Background. Prior work has often speculated about learning syn-
ergies between computer science and language arts, building upon
parallels between natural languages and programming languages
and between writing and programming. Studies of primary class-
rooms have found applications of CS learning to reading literacy
and applications of programming to interactive storytelling.
Objectives. While prior work has richly explored youth learning, it
has not explored opportunities in adolescent spaces. We sought to
understand what additional synergies might be possible in relation
to student culture and identity, particularly when CS and language
arts are combined in a transdisciplinary way by leveraging pro-
grammable media that specifically centers text, language, culture,
and writing. Our study examined what learning can occur and what
structural factors in teaching, pedagogy, and programming media
influenced this learning.

Methods. We taught a 6-week, 20-hour transdisciplinary creative
coding and writing course with seven 14-16 year old students us-
ing Wordplay, an educational programming language for creating
multilingual interactive typography expressions. We captured stu-
dent work samples, student reflections, and teacher reflections, and
conducted an inductive thematic analysis on what tensions and
opportunities arose between the two disciplines.

Results. We found that students employed code to express their
identity in ways that text alone could not capture, that disciplinary
writing practices around outlining and planning mutually rein-
forced cross-disciplinary learning, that the richer identity expres-
sion encouraged peer learning, and that integration enabled writing-
interested students to develop interests in CS, and CS-interested
students to develop interest in writing.

Conclusion. These findings suggest that creative writing and CS
are synergistic not only for children, but for adolescents as well,
particularly when programmable media centers on textual, typo-
graphic, and written form.
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1 Introduction

In past decades, there has been a rise in explorations of curricular
integrations between CS and other disciplines. This is partly due to
disciplines themselves changing to engage CS concepts (e.g., natural
and social sciences embracing data science methods), but also due
to intentional efforts to explore these disciplinary shifts through
integrated curriculum. For example, ‘CS + X’ curricula in post-
secondary settings have broadly sought to contextualize computing
in the context of other disciplines such as mathematics, natural
sciences, social sciences, and the arts [6, 7, 25]. Parallel efforts in
K-12 such have deeply explored curricular, teaching, and learn-
ing synergies between CS and mathematics [52] through curricula
like Bootstrap Algebra, and CS and social sciences, with critical
accounts of CS that reframe foundational CS concepts through a
social lens [35]. These explorations reflect the much longer history
of educators and education researchers who have extensively stud-
ied the integration of multiple disciplines in the K-12 classroom
[16, 27, 57], finding growing evidence that interdisciplinary teach-
ing can improve student learning across disciplines [11, 24, 28, 49].

Most of these prior works on integration have focused on CS
integrations with science, engineering, mathematics, and the arts
[48]. However, an increasing body of work situated in primary and
early secondary education has explored integrations between CS
and the Humanities, with a wide range of learning objectives. Some
works have positioned Humanities as a way to deepen ethical rea-
soning and cultural understanding about technology [14]. Others
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have positioned Language Arts (LA) as a promising context for in-
troducing foundational CS concepts, arguing that narrative, syntax,
and abstraction in writing parallel key ideas in programming4.

Approaches to CS and LA integration vary in their goals, but
often focus on forms of creative expression. StudieStdrytelling
Alice explored how narrative based programming could utilize cre-
ative writing practices as a way to sustain student motivatiodd].
Other works have examined this relationship in the reverse direc-
tion, investigating how iterative and procedural programming prac-
tices support students' LA learning®]. Other works have identi ed
concrete ways that Scratch can be a media context for introducing
basic LA concepts of narrative and con ict to primary school youth
[46 54. Some have even positioned programming as a kind of lan-
guage, to augment young children's language learning in general
[5]. These integration approaches have evolved into pedagogies
that intricately weave together CS and LA in ways that can support
learning in both disciplines simultaneously, by focusing on the
complementary elements of writing and interactive stories [31].

While this prior work with young learners' creative storytelling
with computation is rich and promising, there has been little re-
search examining integrations at the secondary level, with ado-
lescents. This is partly structural, as most LA and CS classes in
secondary exist under curricular and standards expectations that
constrain integration more than at the primary level, where inte-
gration is the norm. But this gap is a potentially missed opportunity
to understand what other synergies might exist at adolescent ages,
where students are more actively engaged in identity development
and expression, particularly in the context of schoél]]. For exam-
ple, the stories young children might want to express in elementary
school might be di erent than those they would tell at age 14-17,
as might their willingness to tell those stories. Similarly, the nar-
ratives that adolescents tell about their identity in relation to CS
and computer programming might be disrupted, if the telling of
those stories was aided by computing and its concepts, rather than
distant.

To understand the potential for transdisciplinary LA and CS
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2 Background

Below we review the multiple discourses on inter- and transdisci-
plinarity, and prior work on integration of computing with other
disciplines.

2.1 Transdisciplinarity

Disciplines can bring with them disciplinary blinders: knowledge
and values that re ect specialized training, more than universally
applicable truths. For example, some have argued that modern chal-
lenges, and therefore modern education, require more multi-faceted
problem solving skills #3. Educating students to be prepared for
this reality is something that has been recognized by educators for
some time, fostering a long history of advocacy around transdisci-
plinarity [3]

The practice of disciplines being studied in isolation has cre-
ated norms for when to enact certain disciplinary practices, often
leading to patterns of subjugation of knowledge to certain learner
demographics23. For example, students who had a background in
usingmeterin poetry would not have the opportunity to utilize that
understanding of language structure in coding language syntax (e.g.
indentation-sensitivity). To explore the opportunities of learning
without disciplinary boundaries, researchers have called for new
approaches to disciplinary learning that promote the integration of
multiple disciplines [28].

We draw on Nicolesiu's transdisciplinary philosoph¢f], which
prioritizes the unity of knowledge beyond disciplines as a way to
address the problem of fragmentation of knowledge, bridging the
sciences, engineering, and humanities disciplines. We also draw
upon the education framework created by the Transdisciplinary
School within the University of Technology Sydney (UTSWY],
which focuses learning on eight key synthetic capabilities for stu-
dents: 1)Analytic (understanding complex citations), Eyeative
(imagining and exploring alternatives), Experimentaltesting
ideas in real-world contexts), Normative(exercising judgment to
create value), 5)ransdisciplinary know-hogassembling a trans-

integration at these ages, we conducted a design-based researchdisciplinary process and justify choices), Bglationa(Acting with

inquiry [8] into two questions:

(1) What learning happens when we combine LA and CS learn-
ing in a transdisciplinary, secondary learning environment?

(2) What structural factors in teaching, pedagogy, and programmab'ﬂ?

media in uence those experiences?

contextual, inter subjective awareness and holistic understanding
of complexity), 7)Re exive(understanding self in relation to others
and the world), and 8f\genetiqacting purposefully). Unlike frame-
works that measure based on outcomes and observable disciplinary
haviors (e.g., solve this algebra problem, write a coherent essay),
this framework for assessing outcomes that are greater than the
sum of their parts. We used this framework to design our class-
room's culture, aims, and pedagogies, centering student growth

To answer these questions, we designed a 6-week, 20 hour sum-and uni cation of disciplines over skill mastery.

mer elective course for 7 adolescents aged 14-16 that co-taught

writing and programming principles. The course used a program-
ming language designed for LA and CS integration called Wordplay,
which uses code to make text and typography animated and in-
teractive, centering language and writing as the core media. The
course was designed with the underlying premise that teaching the
two disciplines together could enhance students' ability to tell their
stories in new and di erent ways, while also promoting CS learning.
Overall, we found that it did, but that the transdisciplinary nature
of the learning also deepened peer learning and cross-disciplinary
interests.

2.2 Transdisciplinarity in STEAM

Much prior work on transdisciplinary integrations between CS
and other disciplines has been through the arts, often described as
STEAM (Science, Technology, Engineering, Arts, and Math) con-
texts. Many prior works have found evidence of learning across
these ve disciplines, while fostering creativityl] 4, 41, 55 5€. For
example, in their paper on transdisciplinary teaching, Finch et al.
[2Q observe how new genres and tools, such as e-textiles and data
sculptures, create opportunities for transdisciplinary learning. But
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the authors also note the risks of asymmetric valuing of art and
STEM, where art is often used in service of STEM competency.

2.3 Technology in LA

In LA education research, there has been substantial discourse on
teaching new literacies to students. New literacies are de ned
as literacies that emerge due to how literacies are embedded i
changing social practices, cultural contexts and identitié§|[ Over
time, this has come to include digital literacies, which emphasize
the essential skills for managing and communicating information
in a rapidly developing digital world $§. Several prior works have
shown that integrating digital literacies into LA learning has acted
as a motivator for students to attempt new paths of learning, stay
engaged with class material, as well as learn relevant LA sk [
40 50. In this way, digital technologies have been asymmetrically
used in service of LA competencies.

n

2.4 LA and CS Integration

Several have argued for transdisciplinary forms of LA and CS inte-
gration. For example, Lynch argued that @3 language art, and

for a reconceptualization of the discipline in LA term8§. This
argument advocated for a creativity rst, programming second
style of classroom learning, describing "BardBots', where youth
were asked to read and interpret Shakespeare plays, and then pro-
gram robots to perform the scene. The creative aspects with the
inclusion of LA helped students become more con dent, re ective
and articulate about both programming and plays.

In a similar way, a diversity of prior works have explored using
CS as a creative tool for LA expressio®, B2 46 54, and LA skills
as a foundation for CS learning[ 31, 44. Other work has studied
CS with LA in undergraduate curricula, noting integration threats,
where teachers often fear that one discipline's learning goals are
compromised to make space for CS learning go88.[This work
and others, however, have found that when CS is used as a tool (e.g.,
using code through a digital humanities approach to understand
texts), students still met learning goals for learning areas while
learning CS skills as well [10].

Another way conceptualize LA integration into CS is as a cul-
turally responsive pedagogical strateg®1. In this framing, LA is
engaged in service of CS learning, to explicitly address the many
ways in which de-contextualized, non-responsive CS curricula em-
bed cultural biases that speak only to a speci ¢ subset of youth
[39. When engaged in introductory contexts by engaging culture,
identity, and systems, such pedagogies can not only better engage
a diversity of youth, but also produce robust learning of CS con-
cepts and skills that even exceed the narrow learning goals of
programming-focused introductory course§3. Prior work in CS
education has engaged many disciplines in responsive ways, in-
cluding fashion through fractals18, craft through geometry L9,
social sciences through everyday lif6]], and health and nutrition
through machine learning6Q. This paper explores such pedagogy
by connecting CS to youth's identity work through creative writing.

2.5 Creative Writing in LA

Creative writing pedagogy is still a relatively new eld compared
to the study of English literature as a discipline. In the U.S., creative
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writing was rst taught at a junior high school in the early 20th
century as an alternative to teaching literature and was designed to
appeal to the youth of that time. In the 1930s, the University of lowa
became the rst U.S. higher education institution to o er creative
writing as its own discipline, and it is now commonly taught as
a standalone option to pursue (e.g., through Master of Fine Arts
programs).

Education discourse on creative writing in LA prioritizes peda-
gogy that centers students' critical thinking and communication
skills, since so few students go on to be published authd’§.[The
majority of prior works describe observations and teaching experi-
ences, but not student experiences or expressidrs?2 29 30 33.
Only one prior work described how their pedagogy bene ted stu-
dents P9, relying on interviews and observations from educators
to detail how digital storytelling provided students with new and
di erent opportunities for self-expression and agency. Other prior
work has critiqued creative writing workshops3[7] for putting too
much emphasis on a writer's product as opposed to the writing
process.

Some prior research has focused on revision and feedback in
creative writing, which are relevant to the pedagogies used in our
study. Zhang et al.§3, drawing upon 30 years of education re-
search on writing, discuss the relationship between student writing
goals to revision with self regulated revision, peer revision, and self
re ection obtained from reviewing others' writing in the context
of early undergraduate education. They found that high-level revi-
sions are commonly associated with writing goal completion, and
peer comments made the largest singular contribution to achieving
revision goals. Similarly, Wooley et al6, measured the e ects of
elaboration and prototypical examples during the reviewing stages
of writing. They claim that students who provided elaborate forms
of feedback which included free form comments performed sig-
ni cantly better on their own writing than those who provided
numerical ratings only. In their work, peer revision created learning
bene ts for all involved by promoting a deeper understanding of
writing structure, and fostering critical analysis about communica-
tion.

More broadly, in the U.S., creative LA has struggled to have a
presence in education. The introduction @ommon Corstandards,
for example, leaves little room for creative writing within the middle
and high school English classroor], calling into question how
to make space for creative writing in school settings that emphasize
career and college readiness over creative endeavors.

3 Methods

This design-based researc§ study builds upon these many dis-
parate prior works, framed around transdisciplinarity in its goals,
building upon creative writing and CS integrations in primary, and
conscious of the risks of asymmetry between CS and LA. Our goal in
designing learning was for students to experience creative writing
and computer science akeeply connected practicather than as
two siloed subject areas that happened to support each other. Draw-
ing on transdisciplinary perspectivesf, 47, we treated creative
writing and programming as complementary practices that students
could use to express their identities, with the goal of demonstrat-
ing Transdisciplinary know-hothrough Relationaland Re exive
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awareness. Our exploratory research questions focused on what
kinds of learning this framing would foster and how the learning
design choices we made would structure this learning.

Our university's Institutional Review Board reviewed the project
and determined that it quali ed for exempt status on the condition
of student anonymity and assent.

3.1 Instructional Design Process

We used a qualitative, design-based research (DBR) approach to
explore the tensions and opportunities of integrating LA and CS.
DBR is a methodology that studies learning in real-world educa-
tional contexts through cycles of designing, testing, and re ning
classroom activities in collaboration with teachers and students
[2]. Itis both practical and theory-informed, and required ongoing
cycles of designing, testing, and adjusting activities as we built
knowledge to improve our teaching practice.

Our study was based on a 6-week course structure. Co-design
was central to our approach to envisioning these 6-weeks, follow-
ing the many prior works on culturally responsive and sustaining
CS pedagogydy, which center student agency. Through weekly
surveys and ongoing in-class feedback, we invited students to guide
what we focused on, how project work evolved, and what kinds
of support they needed. As a teaching team, we met regularly to
review student feedback, re ect on how activities were working,
and plan adjustments for the following class sessions. These on-
going conversations shaped the pacing of the course, the projects
we selected, and the kinds of programming constructs that we in-
troduced. This approach helped us explore how identity-centered
creative writing and interactive coding could support one another,
especially as students drew on their cultural, linguistic, and per-
sonal backgrounds in their work. Our goal was to create a space
where students could draw from both disciplines to tell their stories
and build on the knowledge and strengths they brought into the
room.

Building upon Kligyte and Nicolescu's framing of transdisci-
plinary learning as B4, 47 fundamentally synthetic, we selected
learning activities that would give opportunities for integrating
identity and re ection across disciplines. We adapted writing activ-
ities from Reading, Writing, and Rising Up: Teaching About Socia
Justice and the Power of the Written WEL, which we selected
for their focus on identity expression and building an inclusive
classroom community. These assignments encouraged students to
connect their classroom activities and projects to their own lives
and identities. For example, students started the course by writing
a Name Poem about the stories and meanings connected to their
names.

Because our course centered on identity expression, it was impor-
tant to use a platform capable of supporting students' full linguistic
diversity and range of access needs. We chose the educational pro-
gramming language Wordplay. It was an ideal choice for exploring
LA and CS integrations, as it was intentionally designed for writing
short programs that implement interactive, multilingual media with
words, emojis, writing, and typography, across all of the world's
languages. Wordplay was also accessible to students with a diver-
sity of disabilities. These features aligned closely with our goals

IName and citation anonymized for review
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for an identity-centered and identity-inclusive transdisciplinary
creative writing and CS course, where the point of the platform
was not to learn CS concepts, but to express identity through CS
concepts.

3.2 Setting and Participants

The course took place withitdpward Boungda federally-funded
U.S. college readiness program that serves low-income and rst-
generation high school students. We o ered the elective course as
part of the summer session, hosted at the University of Washington.

Eleven high school students initially enrolled in the course. Four
withdrew early due to other obligations or medical reasons, and
seven students completed the course. Our student group repre-
sented a mix of gender and ethnic identities and rst languages,
and all had chosen our course as an elective. Several students men-
tioned at the start that they had little to no programming experience,
while others were eager to try connecting coding with creative writ-
ing for the rst time. To protect anonymity, we refer to students
by participant IDs (e.g., s1, s2...). Final feedback survey responses
were anonymous, so those quotes are reported without participant
IDs.

We co-taught the course as a team of three instructors, and we
also served as the research team. One instructor was a certi ed
computer science teacher with many years of classroom experience,
another was a recently certi ed LA teacher, and the third had been
involved in the design of the Wordplay platform. We were aware
that these di erent backgrounds in uenced how we approached
planning and teaching, and we were intentional about balancing
expertise. For example, we rotated leadership across writing work-
shops, programming activities, and platform support, ensuring
that no single background dominated instructional decisions. Our
shared commitment to a student-centered, co-designed, identity-
expressive course made it easier to align our decisions with student
needs. All three instructors met regularly to re ect on student feed-
back and adjust the curriculum in ways that responded to students’
needs and ideas.

To keep the reporting clear, we refer to the three instructors
throughout the paper as Instructor A, Instructor B, and Instructor C.
The three instructors are co-authors of this paper; the fourth author
was not involved in teaching the course, but provided research
design guidance. When we draw on instructor re ections or debrief
conversations, we identify the source using these labels.

3.3 Curriculum

3.3.1 Course Goalm our initial design process, we identi ed
four main goals for the course design: (1) support students in ex-
pressing their identities through creative writing, (2) introduce
foundational programming concepts to reinterpret writing as in-
teractive multimodal projects in Wordplay, (3) foster an inclusive
classroom culture of constructive peer feedback, and (4) invite stu-
dents to guide the course through ongoing co-design. These goals
shaped both our weekly activities and the adjustments we made in
response to student feedback.

3.3.2 Course Overview.
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Figure 1. A starter template from Wordplay's How-To
Guide, provided to introduce Wordplay's Sceneconstruct,
which displays a series of text phrases over time.

Week 1: Building Community and Identity WolkKe focused on
building community and learning about students' motivations, re-
lationships with writing, and prior experiences with programming.
Students began their rst project, a written Name Poem drafted on
paper or typed in a traditional writing format, drawing inspiration
from provided writing samples and family conversations. Poems
were shared aloud in a read-around, with peers o ering written
feedback. As each student read their work aloud, classmates wrote
sticky notes with compliments or favorite lines.

Week 2: Translating Writing into Kinetic PoetBtudents began
transforming their Name Poems into kinetic poetry. In this genre,
readers interact with words as they animate and change on the
screen. Students considered how they could use programming in
Wordplay to animate their text with motion, timing, font, color
and emojis to better express the meaning of their poems. We in-
troduced Wordplay through a starter template (Figure 1) and short
mini-lessons on functions and language translation, features in
Wordplay's editor that allow students to add language-tagged alter-
natives to text, skin code in any language, switch between views
of a program in di erent languages, and generate multilingual out-
put. Students used graphic organizers (Figure 2) to identify the
language translations, emajis, timing, sequencing, and movements
they wanted to learn to program in Wordplay in order to express
the mood, tone, and meaning of their poems. We also discussed
emojis, examining whose cultures are represented in the Unicode
Standard and how students could create their own characters using
Wordplay's Custom Charactefsature, which lets students design
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pixel and vector art emojis and symbols to use in their projects and
share with others, supplementing Unicode.

Week 3: Studio Work and DebuggiWéeek three began with
studio time to allow students to enhance their Wordplay projects
by adding emojis, custom characters, movement, and other e ects.
Instructors introduced debugging strategies along with the core
Wordplay functions students needed to create an animated poem.
Because Wordplay is a functional programming language, we rst
reviewed the general concept of a function as well as how lists work
in programming. We then introduced two foundational functions
for programming an animated series of scenes in WordpRfirase,
an output function that creates text that can be styled or animated,
andScene an input stream function that takes a list of outputs and
shows them in sequence, over time. As students began coding their
poems, we introduced additional Wordplay functions based on the
e ects they wanted to create, such &equencdor keyframe style
animations andsroupfor arranging multiple outputs on one screen.
Later in the week, students engaged in a gallery walk. Students
moved around the room to experience each other's projects and
leave sticky notes of encouragement and questions. Students closed
the week with re ections on both their creative writing and creative
coding choices in this project.

Week 4: Final Project Writing Optiomuring week four, students
focused on writing as they began their nal project of the course.
They chose between two options: a Where I'm From poem or a
Sweet Learning narrative, both of which encouraged connections
to home, family, identity, and personal experience. Most of the week
was spent drafting their written pieces, receiving peer feedback,
and revising their written work. At the end of the week, we in-
troduced the concept of user interaction in Wordplay, explaining
Input streams as the way a user or reader communicates with a
program (e.g., pointers, keyboards, microphones). While students
did not program during this week, we demonstrated the available
input types in Wordplay and encouraged them to begin considering
which inputs might best support their stories or poems when they

Figure 2: Graphic organizer used for planning kinetic poems.
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Figure 3: The graphic organizer students used to plan inter-
active elements for for their nal Wordplay projects.

develop their writing into an interactive Wordplay project in week
ve.

Week 5: Peer Review and Project Plan&ingients revised their
writing, exchanged peer feedback, and shared their written work in
a second read-around during the rst part of week ve. Each student
read their work aloud while classmates responded with | like...
and Iwonder... statements written on sticky notes. After this nal
writing phase, students completed a graphic organizer (Figure 3) to
plan how their written ideas could be developed into interactive
Input streams andDutput values in Wordplay. Instructors used
these organizers to determine which Wordplay Inputs to introduce
in more detail, based on the inputs students indicated they wanted
to use in their projects. This week's mini-lessons focused on the
Button and Keyinputs, which allow users to interact with the
program through the primary mouse button, touch, or by pressing
keys on the keyboard, and on the concept of conditionals, which
naturally twith students' use of Button andKeyas they began
designing interactions that depended on those inputs.

Week 6: Project Completion and Public Shahmthe nal week
of the course students had extended studio time to complete their -
nal Wordplay projects. During this time, instructors introduced
two additional Wordplay functionsPointer , which tracks the
pointer position, andBind, which lets students name values for
reuse in their programs. Students also taught mini-lessons to their
peers on techniques they had discovered on their own, including
Arrangement which controls how elements are positioned relative
to one another in a&Group and an algorithm for creating rainbow
color-changing text. The course concluded in a nal Gallery Walk,
where each student shared their interactive piece, exchanged peer
feedback, and re ected on their learning. The Upward Bound pro-
gram culminated in a banquet where students were proud to share
their interactive poems and stories with their peers and family
members. Figure 4 shows several students working on their nal
projects; Figure 5 shows a diversity of projects students worked on
throughout the class.
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Figure 4: Students working on their nal Wordplay projects
during Weeks 5 and 6.
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3.4 Data Sources

As Kligyte and Nicolescu conceptualize transdisciplinary learning
as spanning creativity, analysis, relationality, and other synthetic
skills [34, 42, we gathered re ective data that would allow us to
observe this synthesis directly:

Student Work SampleStudents completed two major writing
assignments, two programming projects in Wordplay, and
graphic organizers for planning. We archived all student
work, allowing us to observe how students' creative writing
and computational thinking developed over time.

Student Survey#ét the end of each week, students completed
surveys with open-ended questions about what worked well
for them, what they found challenging, and what additional
support they'd like.

Student Re ectiong\fter each major writing assignment or
programming project, students wrote short re ections on
their creative process, self-expression, and feelings about
their work. At the end of the course, they also wrote longer
re ections about their overall experience.

Teacher Re ectionmstructors kept daily notes on collabora-
tions, challenges, and opportunities in integrating language
arts and computer science, student engagements, and any
changes made to the curriculum or course design.

Because the teachers were also authors on this paper, we inten-
tionally treated daily re ection logs as a form of data, using them
as a form of in-situ data for group analysis, reserving our overall
retrospective re ections for post-hoc interpretation during analysis
and reporting.

3.5 Analysis

We analyzed data using a qualitative, inductive, thematic analysis
across all of the data sources abows[ First, we organized all
materials chronologically and by type (student re ections, surveys,
student work, instructor re ections). Each instructor independently

Figure 5: Wordplay projects from the class across the 6 weeks.
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conducted open coding to identify patterns, as well as using de-
ductive analysis45 to speci cally identify semantic tensions and
opportunities in the integration of LA and CS. After coding inde-
pendently, we met as a team to compare interpretations and surface
any points of disagreement.

Following the guidance of Hammer and Berlan2f, we did not
treat inductions and deductions as data, but ratherctd@msabout
data. Therefore, we treated disagreements not as a matter of relia-
bility, but a point of inquiry to better form our claims. Much of our
discussion about disagreements centered on what counted as gen-
uine integration between LA and CS, as opposed to moments when
students were experiencing the two disciplines in parallel. We also
debated whether students' productive struggle with syntax, error
messages, and unfamiliar coding constructs should be considered a
barrier. The LA teacher viewed these challenges as a tension, while
the CS teacher understood them as typical features of early pro-
gramming practice. Through these conversations, we clari ed our
criteria for identifying tensions and ultimately decided not to treat
these programming challenges as a thematic nding. We shared the
key themes that emerged with the 4th author who was not involved
in instruction, who took on a skeptical role, challenging whether
claims were supported by data. The resulting themes presented
in the results re ect this collaborative, qualitative sense-making
process.

4 Results

Our study focused on two research questions: (1) what learning
happens when we combine language arts and computer science
learning in a transdisciplinary environment, and (2) what struc-
tural factors in uenced those experiences. In the sections below,
we share 6 themes that emerged in how students expressed their
identities, communicated literary ideas through computational de-
sign, learned iteratively across creative writing and programming,
and engaged in peer learning. We also describe constraints within
the transdisciplinary structure, including limits on instructional
time and the collaborative teaching needed to support work across
disciplines. Throughout, we center on the ways that students syn-
thesized across CS and LA in their expression and learning.

4.1 Multimodal Identity Expression

Throughout the course, students used Wordplay's multimodal fea-
tures to show parts of their identity that their static text alone did
not always capture. The multimodal features students used in this
theme were implemented as inputs or parameters to Wordplay's
built-in Phrasefunction. Students wrote code to specify values for
attributes such as color, movement, size, opacity, emojis, and cus-
tom characters within the existing function structure. Students also
incorporated their home languages into their Wordplay projects
using theTranslate feature, which allows programs and output to
be machine translated into any combination of natural languages.

One student ¢ described how it felt to translate their poem
into Spanish, as in Figure 6:

| was able to translate the text into Spanish very easily.
I was born with two Mexican parents, so obviously
that meant that my rst language | ever learnt and

spoke uently was Spanish. | am a uent speaker
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