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ABSTRACT

This paper explores the potential of integrating e-textiles as part
of the approach to delivering computing in UK secondary schools.
As one of the few UK-based exploratory studies of teachers’ experi-
ences, it investigates how e-textile platforms such as the “SewSim-
ple” maker kit and the BBC micro:bit can be incorporated into
Key Stage 3 computing education (ages 11-14), taking into account
both English national curriculum requirements and the realities
of classroom practice. Our research question is: How do teachers
perceive the potential of including e-textiles as part of computing
education in English secondary schools? In summary, our research
contributes to secondary computing education in three ways. First,
we examine teachers’ direct, cross-disciplinarity experiences in two
participatory design workshops using a newly designed e-textile
platform and extend the limited discussion on supporting the BBC
micro:bit in e-textile education. Second, we specifically identify
opportunities, barriers, and challenges across three dimensions:
school planning, national curriculum guidance, and practical e-
textile implementation. Third, we offer insights into best practices
for supporting maker technology adoption and pedagogical prac-
tices within existing institutional structures to maximize students’
benefits for secondary school computing education.
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1 INTRODUCTION

Ubiquitous computing systems have gained prevalence in CS edu-
cation due to rising societal demands to teach young generations
that “information is everywhere”, enabling them to make informed
decisions [44]. As a result, physical computing, a concept originally
from art and design, was introduced to challenge stereotypes in
computing education [23, 26], emphasizing “motivation, creativ-
ity, and constructionist learning” to teach core computing knowl-
edge, despite being overlooked in earlier K12 classroom practice
[42, 43]. In the past decades, a growing number of studies have
highlighted the benefits of integrating e-textiles, a specific type of
physical computing platform, in pre-college computing education
to gain students’ interest and improve the engagement in STEM
[24, 28, 30] and foster collective creativity [12], particularly for gen-
der minorities [8, 19, 45, 65] and other underrepresented student
groups [10, 20, 29], including one case study focusing on the UK
context [14]. While prior work [42] presents practical pedagog-
ical guidelines for introducing physical computing in classroom
teaching, little attention has been given to the unique material af-
fordances of e-textiles. Moreover, much of the existing e-textiles
research has focused primarily on student learners’ experiences,
with several research by Fields and colleagues (e.g., [20, 21]) that
has explored training computing teachers with e-textile knowledge
through professional development programs called “Exploring Com-
puter Science (ECS)” in the US and highlighted key elements—such
as supporting teachers’ social-emotional development—that are
critical for sustainable e-textile education in computing. Building
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on this foundation, our study offers one of the few UK-based ex-
ploratory studies of teachers’ experiences and to investigate how
e-textile platforms such as the “SewSimple” maker kit and the BBC
micro:bit can be integrated into Key Stage 3 computing education
(students aged 11-14), taking into account both national curriculum
requirements and the everyday realities of classroom practice. This
paper explores the research gap in how teachers envision the use of
e-textiles within the national curriculum framework, which could
lead to greater uptake and engagement in community skills and
subjects among underrepresented groups in computing education.

We report insights from two participatory design workshops con-
ducted with eight UK-based teachers to explore perceived barriers,
opportunities and challenges for bringing e-textile platforms into
English computing classrooms. Through six hands-on co-design ac-
tivities focused on technology and instructional design evaluation,
our goal was to better understand how the unique environment
of UK secondary computing education constrains the equity goals
of e-textiles within computing culture. Our research question is:
How do teachers perceive the potential of including e-textiles as part
of computing education in English secondary schools?

In summary, this research contributes to computing education
in three ways. First, we examine teachers’ direct, cross-disciplinary
experiences with scenario-based learning using a newly designed
e-textile platform by our team and extend the limited discussion on
supporting the BBC micro:bit—a physical computing technology
backed by the UK government—in e-textile education. Second, we
identify opportunities, barriers, and challenges. Third, we offer
insights into best practices for supporting e-textile adoption and
pedagogical practices within existing institutional structures to
maximize students’ benefits for CS education.

2 RELATED WORK

2.1 BBC micro:bit and CS Education in the UK

The BBC launched the micro:bit initiative in 2016 in the United
Kingdom, and early evaluations highlighted both the motivational
appeal of the device and the novelty of engaging students in physi-
cal computing in computing education [2, 13, 25, 49] and computer
literacy [50], reporting that students associated the it being able to
“create cool stuff” [53]. Some studies revealed that the device itself
does not guarantee effective learning; its value is mediated by peda-
gogical choices and teachers’ pedagogical approaches, which rely on
adequate scaffolding and professional development [54, 63]. Other
studies explored the potential of the device for interdisciplinary and
deeper disciplinary learning [59, 63] and designed several research
toolkits to support pedagogical practices [18, 40, 60-62]. While
BBC micro:bit intended to “inspire every child to create their best
digital future”, especially with a goal of “widening participation
around gender and disadvantaged groups” [2, p.67], scholars high-
light the importance of implementing sensitive teaching methods
to complement the use of such learning technologies. For example,
Videnovik et al. [63] showed that with targeted encouragement,
girls were not only able to match boys in programming tasks but
in some cases excelled, underscoring that disparities reflect op-
portunity structures rather than innate differences. In line with
these findings, studies further confirm that girls typically report
lower self-efficacy in programming tasks and less confidence in
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their abilities compared to boys, highlighting the need for targeted
interventions to build equitable confidence and motivation in com-
puting education [1, 31]. Equally, Tyrén et al. [58] provided practical
recommendations; introducing computational concepts through
analog activities, student-friendly terminology, and preparing for
technical pitfalls. A survey of 405 UK. students and teachers using
micro:bit usersshows that 86% of students find computing more
enjoyable, and girls are 70% more likely to consider computing as
a subject after exposure to the device [2]. Tzagkaraki et al. [59]
demonstrated that a micro:bit-based robotics sequence significantly
enhanced students’ self-efficacy and scientific career motivation.

Important limitations remain, particularly regarding inclusivity
and transparency. Employing the “Computational Making” frame-
work [48], in [45, 46], they show how hardware constraints (the lack
of sewable connectors) restricted creativity and aesthetics, under-
mining inclusivity in textile-based projects. Similarly, Cederqvist
[11] found that students often treated the device as a “black box”,
limiting conceptual gains. This reinforces the need for teachers to
frame micro:bit activities not only as hands-on making but also as
opportunities for students to engage with concepts such as feedback
systems, materials properties, and the dual nature of technological
artifacts. Building on these insights, our study explores the poten-
tial for the classroom implementation of an e-textile platform and
BBC micro:bit.

2.2 E-textile and CS Education

Several studies have examined teachers’ experiences introducing
e-textiles to pre-college computing education. Teachers generally
found that making and crafting practices made teaching core com-
puting concepts more engaging and transformative [35, 36]. E-
textile emphasis on personalization and problem-solving helped
teachers understand students’ individual ideas, and explore stu-
dents’ expertise, collaboration, and peer learning [21]. E-textiles
can help make computing relevant to all learners while fostering
more welcoming and inclusive classroom environments [55]. By fo-
cusing on strengthening school-community [20] and school-home
connections [35] through creating tangible and computational ar-
tifacts, teachers can design learning activities that allow students
to link their computing practice to tactile and embodied form of
knowledge such as cultural identity and lived experiences [51], and
build an authentic and positive teacher-student relationships for
equitable computing education [35, 55].

Despite these benefits, research also reveals emerging challenges
in teaching e-textiles within computing classes. For example, Shaw
et al. [55] found that teachers’ primary concern was a lack of peda-
gogical approaches and instructional materials that balance comput-
ing concepts with students’ individual needs and interests. While
several studies have proposed examples of e-textile teaching con-
tent (e.g., [9, 27, 33]), this work has largely focused on informal
learning settings such as workshops, and less is known about how
these approaches translate to formal classroom instruction.

Regarding teachers’ skill development for teaching e-textiles,
Fields and Kafai [20] highlighted the challenge of integrating aes-
thetically driven e-textiles and physical computing into teachers’
existing knowledge and practice. They also identified several sup-
ports essential for effective professional development, including
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stronger organizational backing, access to material and technical
resources, and the cultivation of cross-disciplinary teacher com-
munities and socio-emotional support to sustain ongoing teacher
training [20]. These suggestions focus on United States CS teach-
ers, leaving questions about the challenges and supports needed
to introduce e-textiles into UK-based context. Building on these
insights, our work addresses this gap by exploring context-sensitive
recommendations for e-textiles in teaching computing subjects that
reflect the culture and pedagogical practices.

2.3 Issues with Teaching Computing in the UK

The current computing curriculum [16] in England, introduced in
2014, was a shift from the previous ICT framework, aiming for a
deeper understanding of the principles rather than focusing solely
on using software [15, 57, 66] to meet the needs of the digital econ-
omy [67]. However, implementing the new computing curriculum
posed challenges for teaching. The switch from ICT to computing
required teachers to move from delivering basic skills to teaching
programming, algorithms, and computational thinking [66]. Many
primary teachers had little or no background in computing, while
secondary ICT teachers often lacked the depth of expertise required,
making teacher retraining essential [3]. Pedagogical change has
also been important, as teaching programming demands a more
student-centered, problem-solving approach. Teachers faced sev-
eral barriers, including limited time for professional development,
workload pressures, and school-level support [15]. Communities
of practice, regional hubs, and master teachers have successfully
built networks to share resources and improve confidence; the
reach of these initiatives remains uneven, and the sustainability of
such support is uncertain [3]. Meanwhile, motivation of students
is also a concern, with teachers reporting student disengagement,
particularly among girls, and frustration when students give up
quickly [52]. These challenges highlight that while the curriculum
is ambitious in vision, its success depends on systemic investment
in teacher capacity, resources, and evidence-informed practices to
ensure equitable and effective delivery.

Some researchers have suggested that computational thinking
and computing should be introduced earlier and in more playful,
engaging ways—such as through games, robots, and hands-on activ-
ities—to build stronger conceptual foundations [66]. One approach
is the use of tools like the BBC micro:bit, which allows students
to experiment with physical computing and see the immediate,
tangible results of their code [32]. This approach can make abstract
concepts such as variables, loops, and algorithms more concrete,
supporting students’ problem-solving skills and creativity [2]. One
educational framework designed explicitly with e-textiles in mind,
computational making, created a framework to support maker edu-
cation and computing education to address this wider set of skills
[48], and we feel this needs to be taken up in future work. Such
strategies can also foster a sense of ownership over learning, which
may encourage wider participation and help address gender dispar-
ities in computing. As such, this research will explore challenges of
teaching computing using “SewSimple” and micro:bit.
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Figure 1: The “SewSimple (V1.1)” Tool

3 METHOD

This study investigated UK-based teachers’ perspectives on e-textiles
using a newly designed maker kit by our team (See Figure. 1), the
“SewSimple” [18] and BBC micro:bit for secondary school comput-
ing education. Building on Musaeus et al. [34]’s discussion, we
conducted two participatory design workshops with eight teachers
(current or newly qualified). While all participants were encouraged
to take part in both workshops, only two (P1 and P4) were able to
(see Table 1). Both workshops were held in person in London at
University College London in Summer 2025, with ethics approval
obtained in advance (#REC2071 & #RKEESC020_25_01). Participant
was compensated with a £20 Amazon voucher on the completion
of each workshop as an acknowledgment of their time.

3.1 Participants

We recruited teachers who were familiar with the Key Stage 3
(KS3) national curriculum (students aged 11-14) and had at least
one year of teaching experience at public or private schools at
either the upper primary/lower secondary level in England (detailed
information see Table 1). Participants were initially recruited via
the university networks (e.g., directors of PGCE/teacher training
programs, social media, and personal contacts). As e-textiles require
multidisciplinary skillsets and cross-subject collaboration [30], we
sought to include not only computing teachers but also teachers
from related subjects (e.g., Design & Technology, Art & Design) as
discussed in prior work [14] to enrich our data collection. In total,
five computing teachers and three art & design teachers participated
in the two design workshops.

3.2 Workshop Structure

The overarching goal was to gather teachers’ in-depth feedback
on e-textiles in computing education, in relation to the current
national curriculum guidance defined by the UK government.

3.2.1 Workshop 1. The first workshop focused on identifying the
relevance of e-textiles, potential challenges, and the resources re-
quired to integrate them into current classroom practice through
three activities. To support a contextualized understanding and
discussion, inspired by the cultural probe technique [22, 41], we
introduced teachers to a novel e-textile teaching/maker kit called
“SewSimple”. Participants engaged in a series of exploratory tasks,
including touching and feeling electronic and non-electronic ma-
terials (e.g., felt, colored pencils), inspecting example e-textile ar-
tifacts, and practicing a basic activity of lighting an external LED
using “SewSimple” and a BBC micro:bit to simulate an introductory
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teaching experience. This was followed immediately by a struc-
tured reflection task. For the reflection, we provided a two-column
whiteboard (“Usability challenges” / “Support needed”). Participants
wrote their ideas on sticky notes and placed them in the relevant
column. In doing so, they clarified the usability challenge and the
corresponding forms of support they would find most useful.
Afterwards, the five participants were divided into two groups to
examine a sample e-textile project and collaboratively map its align-
ment with the National Curriculum for England (KS3) Computing
and Design & Technology goals. Groups were composed to balance
gender, subject expertise (Computing v.s. Art & Design/Textiles),
and experience; however, exact parity was not possible with five
participants. In this activity, participants worked on a pre-prepared
whiteboard: a left-hand reference column listed the KS3 comput-
ing goals [16], with three mapping columns to the right—“Aligned
elements”, “Challenges to alignment”, and “Suggestions for align-
ment”. In small groups, participants first located the relevant KS3
goal in the reference column. They then used the “Aligned elements”
column to note which feature(s) of the sample e-textile project evi-
denced that alignment, and recorded strengths, misalignments, and
proposed improvements in the relevant columns. Building on this,
each teacher completed an individual reflection on the provided
board, writing their own ideas on sticky notes in three sections:
“Challenge”, “Supports”, and “Resources” to articulate what they
considered necessary for effective curriculum alignment. The final
portion brought the two groups back together to reflect on their
group findings from the workshop and teaching experiences.

3.2.2  Workshop 2. The second workshop extended these discus-
sions, aiming to co-envision an e-textile teaching framework based
on the UK national curriculum’s guidance through three design ac-
tivities. Prior work highlights the benefits of scenario-based learn-
ing (SBL) in fostering computational thinking through inquiry-
based activities and educational technologies [18, 39, 68], and shows
that role-playing can support design processes [56]. Building on
these insights, participants first engaged in a role-play exercise in
which one acted as a student and enacted a sample scenario by
constructing an e-textile artifact using the “SewSimple” maker kit
and BBC micro:bit to address a social problem.

During workshop two, teachers collaboratively mapped which
knowledge and skills in the scenario aligned with the National Cur-
riculum for England (KS3) Computing and Design & Technology
(D&T) goals. The aim was to show how a scenario can embody and
integrate curriculum goals and to build the habit of explicitly refer-
encing KS3 aims when designing their own scenarios later in the
workshop. Five participants self-selected into two groups (in this
instance, the participants self-selected working in one all-female,
one all-male group) and worked on a pre-prepared whiteboard
with the left-hand reference column listing the KS3 Computing
and D&T goals, and the right-hand column capturing the knowl-
edge/skills evidenced by the scenario. Step by step, groups reviewed
the scenario and identified a relevant KS3 Computing goal, then
wrote the aligned knowledge and skills on sticky notes and placed
them in the corresponding column. Next, building directly on the
mapping outcomes, teachers refined their own SBL ideas for e-
textiles and co-planned a lesson sequence that scaffolds the use of
“SewSimple” and the BBC micro:bit. Using a provided flow-chart
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template, they documented the plan in a structured section, includ-
ing activity description, required resources, and expected learning
outcomes, therefore turning insights from enactment and mapping
into tangible design artifacts ready for classroom use. Similar to
the first workshop, the session concluded with group reflections
with contrasting teacher-designed e-textile teaching plans to the
KS3 computing education guidance [16].

Table 1: Participants’ information. Some teachers (P1 and P4)
participated in both workshops.

Workshop ID Gender Subject Level
W1 P1 M Computing Secondary
w1 P2 M Computing Secondary
W1 P3 F Textiles Secondary
W1 P4 F Computing Primary
w1 P5 M Computing Secondary & Afterschool
w2 P1 M Computing Secondary
w2 P4 F Computing Primary
w2 P6 M Computing Secondary
w2 P7 F Art & Design ~ Primary
w2 P8 F Textiles Primary, Secondary & Afterschool

3.3 Data Collection and Analysis

Both Workshops were facilitated by a graduate student with a back-
ground in learning experience design (LXD), supported by two
authors (a faculty author and a PhD student) and another grad-
uate student for data collection. Five hours of video data were
collected along with tangible artifacts such as a teacher/participant-
designed e-textile teaching plan. We videoed all design activities
and intra/inter-group conversations and used MS Teams to auto-
transcribe the group discussion parts. For data analysis, we ana-
lyzed the transcriptions and design artifacts such as instructional
materials for introducing e-textiles with the “SewSimple”.

The team performed reflexive thematic analysis (RTA) [4-7]
due to its flexibility to combine the inductive coding process with
practical pedagogical perspectives that drew on the coders’ lived
experiences as former educators and learning technologists. The
first author, a physical computing educator and one of the main cre-
ators of the “SewSimple”, analyzed the workshop artifacts, while the
second and third authors (who both are identified as female work-
ing in educational research and computer science) collaboratively
coded two group discussions. In this process, we met regularly with
the faculty authors on the team to discuss our initial codes and
definitions, and refined our themes after revisiting the full dataset
following the suggested six-phase approach [5].

4 RESULTS
4.1 Opportunities

Two themes emerged related to opportunities to integrate e-textiles
into the English computing curriculum: foster students’ motivation
and interest, and a potential alignment with the English national cur-
riculum. These are in line with the previous computing education
research on leveraging physical computing’s unique affordances to
bridge the gap between code and the physical world into tangible,
real-world experiences [50, 54], particularly e-textiles that enable
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culturally relevant pathways to computing, improving students’
self-perception of their STEM abilities [14, 30].

4.1.1  Fostering Students’ Motivation and Interest. Teachers reported
that multimodal experiences with physical computing technologies
play a powerful role in sparking students’ motivation and sustain-
ing their interest in computing practices. One teacher described
how embedding a BBC micro:bit into an RC car transformed pro-
gramming lessons into interactive experiences: “When the car moved,
you could see the lights go on in their eyes, and they were genuinely
trying to learn”(P5). Physical computing systems afford a tangible
way to deliver high-level computing concepts, through physical,
real-world applications with Python coding exercises. It enhances
young learners’ engagement by making learning more concrete
and rewarding. In contrast to knowledge mediated through screen
texts, students saw the effects of their programming in the car’s
movement. E-textiles seemed to extend these benefits of physical
computing, and offered a pathway to engage with students who are
scared of traditional computing lessons: ‘T had a lot of issues with at-
tracting young ladies to computer science, and I think that’s (e-textile
practices) a brilliant way to kind of entice them back”(P2). Again,
E-textiles can help reposition CS as interdisciplinary, connecting
creativity, design, and engineering to challenge stereotypical per-
ceptions of computing as purely technical and abstract, and attract
broader participation. Taken together, these teacher’s experiences
illustrate how physical computing, especially e-textiles, can func-
tion as motivational catalysts to involve students with different
experiences in learning.

4.1.2  Alignment and Diversifying Curriculum. Teachers observed
that e-textiles could easily be included in the national curriculum
because their aims closely align with existing subject frameworks.
One teacher (P3) reflected on the adaptability: ‘T feel like it definitely
aligns with the curriculum. I feel like it has a lot of scope as well
for quite interesting work...I mean, obviously I'm also in art and
design.” While working from a creative perspective, the teacher saw
interdisciplinary potential to connect creativity and programming
through making and design, bridging aesthetic exploration with
technical skills. The computing dimensions of e-textiles reinforce
its compatibility with national curriculum priorities for coding:
“..with the micro:bit [as part of the e-textiles design], you'd link the
coding part of it to the curriculum, so you can show that connection”
(P4). Although these opportunities could facilitate the integration
of e-textiles into the curriculum, in practice, there are also some
barriers that prevent the integration of e-textiles.

4.2 Barriers

There are two main themes related to barriers to integrate e-textiles
into English computing curriculum, including issues with teaching
physical computing and curricular barriers..

4.2.1 lIssues with Teaching Physical Computing in Schools. We iden-
tify two issues with teaching Physical Computing. First is the
knowledge planning conflicts. Some of the teachers discussed the
challenges of introducing BBC micro: bit and “SewSimple” in the
current teaching practices at schools, particularly in the aspect of
knowledge planning. Teachers noted that while these technologies
have the potential to connect computing, electronics, and design,
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fragmented planning across departments (subjects) limited their
impact and increased the cognitive demands placed on students
to recall prior learning independently. For P2, they tried to work
with the engineering department - but as the terms when he taught
occurred did align, “by the time it came to spring, the students had
already forgotten the Python™ (P2). There can be a mismatch in
curriculum timing across the year, where students were expected to
apply programming knowledge months after learning it, resulting
in a significant loss of knowledge retainment. Teachers connected
this issue to a broader aspiration for more coherent cross-subject
planning:

Which [cross-subject planning] is what you would

hope happens with the national curriculum—that we

could link all of our subjects together in the same term

and teach the same stuff. It doesn’t always happen

that way (P4).

Such misalignment across subjects and terms created barriers for
integrating e-textile activities effectively.

Second, there lacks sufficient time in the Formal Curriculum.
Teachers reported the micro:bit was too time-consuming to use
during the limited hours allocated for these lessons under the for-
mal curriculum. In particular, they were concerned about the time
required to inventory, maintain, and distribute all of the requi-
site components. The “SewSimple” further exacerbated this due
to the additional requirements of e-textile materials. Both P2 and
P3 commented that the “set-up” required to lay out materials and
equipment required for physical computing consumes excessive
time and is “annoying” (P2): “10 minutes to get it out, 10 minutes
to put it back in...the BBC [micro:bit] could have made it easier for
the classroom...The cable is the barrier. P3 added: “If you’re teaching,
like, five, two-hour lessons a day, like in PGCE art, you're doing those
setups all the time, and you feel like the actual teaching becomes a
little bit harder.” One teacher reflected on this significant time de-
mands associated with delivering these activities as part of regular
lessons rather than in an after-school club: ‘T took it out, like he
(P1) said, because of the setup (P2)”. Therefore, due to the substan-
tial time required for equipment setup, a large amount of lesson
time was lost, leaving limited opportunities for actual teaching and
learning activities. This time pressure made it difficult for teachers
to meet curriculum objectives and maintain student engagement,
leading to (P2) eventually removing these activities from the formal
curriculum. The tension between the limited lesson time available
and the practical requirements of teaching e-textiles highlights the
need for adequate planning, scheduling, and resource management
when introducing the BBC micro:bit, the “SewSimple” maker kit,
or any other physical computing system.

4.2.2  Curricular Barriers in the UK Key Stage 3 Frameworks. Par-
ticipants particularly highlighted that disciplinary boundaries and
self-contained subject-focused learning guided by the UK national
curriculum hindered the integration of e-textiles into computing
learning. For example, in the UK, Design & Technology is considered
as a closely relevant subject to e-textiles for computing education
[14]. While tools such as the “SewSimple” and BBC micro:bit are
perceived aligning well with the aims of design technology (P3):
“design technology is such a small part of the curriculum, and this
would actually fit in really well, so yes, it does align with it”, the
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subject itself occupies only one optional class under the national
curriculum, resulting in a limited impact on leveraging the diversity
goals of e-textiles. Furthermore, one teacher pointed out that the
limited focus on physical computing and maker education in the na-
tional curriculum misses the opportunities to incorporate e-textiles
more broadly into teaching practices and the school curriculum,
which loses the opportunities to engage underrepresented groups,
particularly girls in computing fields: “And [I] think there should be
more of a section on e-textiles...I think they’ve missed an opportunity
there, and that will get more girls into actually ... using computers”
(P4). This was echoed by P1 and P2, who shared their struggles
of including more girls in either school classes (P1) or technology
clubs (P2) due to the fear of conventional computing education: “
The girls just think programming is hard, for whatever reason. But
when they get it, when it clicks in their head, they fly; sometimes they
fly faster than the boys.” (P2) Instead, P3 observed a gender imbal-
ance in Art & Design classes that “Interestingly, the class I taught
for that was mostly girls and like less boys”. She suggested that inte-
grating e-textiles into the Art & Design classroom practices could
provide an opportunity to challenge the current gendered patterns
of participation and become “an interesting way to get around” to
include more boys in creative skills development and support girls
to develop computational interest extended from existing creative
making learning. However, her comments revealed a new challenge:
ensuring that e-textile activities are equally appealing to students
of all genders and that engagement is sustained for all learners.
These reflections underscore the tension between curriculum
content and opportunities for inclusive computing education, il-
lustrating that curriculum planning intentionally bridges design
technology, art, and computing, and also promotes gender equity
by providing a more diverse range of entry points into computing.

4.3 Practical Challenges

Learning Curve and Additional Support. Teachers reported that the
“SewSimple” maker kit could extend BBC micro:bits’ use in the cur-
rent learning exercises; however, it faces several non-technology-
related challenges for immediate classroom adoption. For example,
students lacked core crafting skills such as sewing required for
all e-textiles. P4 highlighted that students could gradually build
confidence in programming, another core knowledge area for e-
textile making, through the MakeCode tutorials by BBC micro:bit
education, while teachers “can spend more time on the textiles side,
which is another challenge in itself, you know, sewing, using scis-
sors, that kind of thing”. She further noted in the second workshop
when discussing e-textile class planning: “..you do have to teach the
(crafting) skillsets. For example, some primary pupils couldn’t even
thread a needle. So you can’t skip the foundational skills.” This indi-
cates a potential knowledge shift in focus for computing sessions
to support successful and sustained learning with e-textiles.
Similar to students needing to learn non-computing knowledge,
another challenge involved teachers themselves acquiring new
skills. As e-textiles enable cross-disciplinary teaching by combining
Art & Design with computing [21], teachers from each background
also need a fundamental understanding of the other domain. For
example, P3, an Art & Design teacher, noted they “would struggle
with the programming part”. This highlights the need, particularly
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for less technical teachers, to build confidence and overcome the
fear of learning to code. Similarly, P2, a secondary school computing
teacher, expressed hesitation about lacking crafting knowledge and
recognized that realizing the full potential of e-textiles in formal
learning would require time for further exploration to ensure a
smooth transition and sustainable use: “because textile is not my
specialism. I feel like this kind of project will stay as a club for now,
see how much time things take, what I need, that kind of thing, and
then we could bring it into the classroom”(P2).

Indeed, some of the computing teachers reluctantly conveyed
they did not know how to sew. Overall, these findings show that
beyond the technology platforms, successful adoption of e-textiles
in computing will also require dedicated support for new knowledge
development and time for experimentation for both students and
teachers to help grow the cross-disciplinary skills and confidence
needed to realize the full potential of e-textiles.

Financial Costs of the Physical Materials. Rode et al. [46] high-
light that teaching computing with e-textiles is unique in that it
leverages material qualities afforded by physical components such
as the electronic components, conventional crafting supplies, and
microcontrollers like the BBC micro:bit, and the integration of
coding and crafting into interactive computing exercises that to-
gether prompt students to learn and apply computing knowledge
to tangible learning outcomes. For teachers, this introduces a new
challenge in this material exploration process: access to materials
and the cost of damage. In the first workshop, participants shared
their current teaching conditions at their schools and noted the
need to purchase “electronic basics” to be able to afford e-textile
sessions. As a newly qualified teacher, P3 added to the comment:
“I just feel like, yeah, there are definitely lots of resources needed for
it. I'm not sure how much that would cost, like thread and stuff, I
don’t know how expensive that is.” While having the demands, P1
pointed out ongoing budgeting issues at his school and across the
nation: “a lot of design technology jobs are being cut...in my school
and within the borough.” These budget constraints also increased
the concern around material supplies and costs; he highlighted that
the wear and tear in physical computing projects makes it difficult
to reuse limited resources: “imagine little kids put it, pulling out the
battery pack, and there was a lot of damage there. So eventually we
Jjust had to kind of scrap it completely, which is a shame, because I
would love to do something like that again”. This underscores the
financial realities of material acquisition and maintenance are a
significant barrier to the sustainable introduction of e-textiles and
creative education in computing classrooms.

Lack of Teaching Resources and Feasible Approaches for Teaching
E-textiles. Three instances from Workshop 1’s artifact (post-it note)
analysis illustrated video demonstrations as a teaching method and
highlighted the need for further support to effectively introduce
e-textile knowledge with the maker kit. This discussion contin-
ued in Workshop 2, where four teacher participants mentioned the
potential suitability and usefulness of video for teaching current
students: ‘T think in today’s age, I think a lot of the kids get things
quickly from animation, video, animations. I mean, that’s it. They run
with it. They’re like, okay, I get it. And off they go”(P7). P8, however,
expressed some concerns, noting “for some students, it needs to be
slightly tailored, because not all of them actually understand what you
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mean right away.” This shows that the weakness of video demon-
strations lies in their lack of individual, personalized focus, which
contrasts with the strengths of e-textile computing education as
discussed in other literature [20]. Furthermore, the effectiveness of
such an approach was questioned in the first workshop. P2 shared
his observation of the official website’s instructions and students’
learning experiences. However, one also raised questions about
how to plan step-by-step content that would be suitable and easier
for students to understand. He further said, ‘T think it really tricks
the girls, because on the BBC website, did you push the fact you can
sew it to things like that? But it feels like an afterthought.” This shows
that while existing online e-textile content may attract learners
of a wider range of genders, transforming this interest into actual
engagement through video tutorials alone is not enough. Over-
all, these reflections demonstrate that video-based learning may
spark initial curiosity. However, its “one-size-fits-all” format may
limit deeper engagement, highlighting the need for instructional
materials and methods sensitive to diverse learner needs.

5 DISCUSSION
5.1 Curriculum Gaps and Opportunities

We found that there are structural challenges of integrating e-
textiles into the KS3 computing curriculum. The current national
curriculum provides very limited coverage of physical computing,
and as Rode et al. [45] note, the design of the BBC micro:bit does
not fully account for gender equity or integration with e-textiles.
The lack of curricular grounding leaves tools such as “SewSimple”
without a formal entry point. Teachers repeatedly reported that
even when students had previously been introduced to Python, the
absence of continuity between subjects meant that knowledge was
often forgotten or difficult to transfer. P2 explained, they taught
Python in the autumn term, but by the time they collaborated with
engineering in the spring, the students had already forgotten it.
These down stream effect exemplifies the consequences of weak
curriculum integration and reinforces Sentance et al. [54]’s argu-
ment that micro:bit teaching requires adequate scaffolding and
professional development.

The study also demonstrates that implementing e-textiles re-
quires teachers to master programming, electronics, textile craft
skills, and interdisciplinary pedagogy simultaneously. This is not
only a matter of acquiring additional skills but represents a recon-
figuration of professional identity [63]. Traditionally, computing
teachers have been positioned as “coding experts,” while D&T or
art teachers have been seen as “craft and design experts” Electron-
ics skills are often outside both roles professional senses of self.
By contrast, our participants revealed the challenges of occupying
cross-disciplinary roles. P3 admitted that they would struggle with
the coding part, while P2 stated that textiles is not their domain.
This extends Fields et al. [21]’s work on how e-textiles foster person-
alization and collaborative learning, offering a new perspective on
how teachers adapt during processes of technological integration.

Yet, the UK context still lacks robust systems of teacher support.
Despite efforts, the government-funded computing resource such
as the National Center for Computing Education [37], which pro-
vides discipline-specific support, only provides minimal content
for the BBC micro:bit and none for e-textiles [66]. Compared to
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the US, where teacher communities and structured professional
development in e-textiles are more established [20], UK teachers
reported isolation, lack of time for self-study, and minimal access
to shared resources. As Boulton and Csizmadia [3] argue, while
some communities of practice and regional hubs have emerged,
their reach remains uneven and sustainability uncertain. Without
systemic support at the national level, e-textiles are unlikely to be
sustainably embedded in the formal curriculum. At the same time,
the findings confirm the unique educational value of physical com-
puting. Teachers consistently highlighted that combining micro:bit
with “SewSimple” promoted tangibility, motivation, collaboration,
and creativity, offering clear advantages over purely software-based
programming. This aligns with findings that 86% of students re-
ported computing as more enjoyable, with girls 70% more likely to
consider computing as a subject choice [2]. Building on the com-
putational making framework [48], our study shows “SewSimple”
demonstrates the feasibility of cross-disciplinary learning within
existing infrastructures. However, its sustainability remains depen-
dent on curriculum structures and policy support.

5.2 Gender, Curriculum Silos, and Inclusivity

Our study further uncovers the relationship between curriculum
silos and gender bias. The 2014 reform of the UK curriculum [16]
emphasized computer science while neglecting integration with
arts and design [14, 66]. This shift required teachers to move from
teaching basic ICT skills to programming, algorithms, and com-
putational thinking [66]. The result, as demonstrated by both the
literature and our data, is that computing lessons are broadly dom-
inated by boys, while Art & Design classes continue to primarily
attract more girls. This structural division reflects a gap in cur-
riculum design that reinforces gender bias in computing as well as
other subjects. As Sentance and Csizmadia [52] report, many teach-
ers highlight disengagement—particularly among girls. This was
echoed in our study by P4’s point that there’s not enough access to
physical computing or e-textiles, which is a missed opportunity to
get more girls truly using computing.

E-textiles provide a means of bridging disciplinary divides. Our
teachers observed that girls often reported low self-efficacy in pro-
gramming, which is consistent with previous work on gender and
programming [1, 31]. P1 noted that girls just find programming
hard, but when they get it, and it clicks in their head, they fly, and
sometimes even faster than the boys. Activities with “SewSimple”
enabled students to achieve tangible mastery experiences, aligning
with international evidence that, under targeted encouragement,
girls not only match but may even outperform boys in programming
tasks [63]. Such potential is emphasized by Tzagkaraki et al. [59],
who found that micro:bit-based activities significantly enhanced
students’ self-efficacy and career motivation. Several teachers re-
marked that boys, through participation in sewing and crafting
tasks, engaged with creative practices. P3 described this as an in-
teresting way to “get around”, which enables girls to build interest
in computing through creative making, while encouraging boys to
value design and craft. This dual opportunity is underrepresented
in the literature and provides an important theoretical contribution.
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Prior work highlights broader inclusivity potential of e-textiles
such as fostering welcoming classroom environments [35] and mak-
ing computing meaningful for all learners [55]. Yet our findings
show that current curriculum, which is narrowly focused on pro-
gramming skills in its delivery, limits e-textiles’ ability to realize
these diversity goals. As P4 observed, D&T is such a small part of the
curriculum. Although the SewSimple fits really well, its marginal
status undermines its impact. These results underscore the need
to revisit the philosophical foundations of the national curriculum.
Rather than positioning computer science as the exclusive center, a
more balanced, interdisciplinary, and gender-inclusive approach is
required to ensure equitable participation for all students.

5.3 Funding, Policy, and Partnerships

Lastly, our study discussed how limited school budgets, which are
part of an ongoing financial issue across UK primary and secondary
schools [38], have become a key constraint on the smooth integra-
tion of e-textiles and physical computing in secondary computing
classrooms. Previous research by the Raspberry Pi Foundation, a
UK-based independent educational charity, found that although
physical computing technologies, particularly the BBC micro:bit,
have been given governmental support for computing education,
many English primary school teachers still found it struggling to
secure sufficient equipment for classroom teaching and faced in-
equities in access due to factors such as school size, region, and
category (independent v.s. state-funded) [13]. In the e-textile con-
text, our findings echoed this discussion, highlighting that resource
shortages raised teachers’ concerns to obtain enough a wide range
of materials required for the material-driven practices unique to e-
textile learning [9, 46]. Further, our findings show that this financial
issue also hinders having qualified e-textile teachers in the class-
room due to staff recruitment or limited support for teachers’ skill
development across cognate subject areas such as Design & Tech-
nology or Art & Design [14]—creative disciplines core to developing
fundamental e-textile skills such as creativity and constructing [48].
While prior work has not directly emphasized these financial bar-
riers to teachers’ experiences with e-textiles in CS education, it has
provided insights into best practices to support teacher learning and
managing material concerns. For example, Fields et al. [21] demon-
strated the success of collaborations between research institutions
and schools through the government-supported program “Explor-
ing Computer Science”, in which computing teachers worked with
e-textile scholars and practitioners to develop core skills and teach-
ing materials suitable for e-textile use in the computing classroom.
In the UK, several universities—including the institution where this
study was conducted—offer widening-participation programs (e.g.,
the CS4fn project by Queen Mary University of London) as an out-
reach initiative to foster collaboration with schools and individuals
[57]. While these initiatives may not directly resolve funding issues,
they can create an opportunity and sustain teacher and student
engagement with physical computing equipment and e-textiles,
paving the way to future e-textile curricular implementation.
Furthermore, Shaw et al. [55, p. 13] emphasized the benefit of
leveraging local resources to enable transforming existing knowl-
edge to effective e-textile teaching in schools and facilitate teachers’
“grew (growing) existing relationships and developed new ones with
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each other” through participatory, community-based learning envi-
ronments [20]. Some British after-school programs focused on com-
puting and technology, such as Code Club and CoderDojo, operate
on a volunteer-based model and provide extracurricular knowledge
and skills to support students’ informal learning and help them
maintain technological skills relevant to the digital economy [57].
Although teachers may not be directly involved, many teachers
like some of our participants reported prior experience working in
these clubs and building new relationships that help knowledge ex-
change between school and informal learning environments. Such
teacher communities are critical for enabling cross-subject and
cross-disciplinary collaboration [21] but also afford social connec-
tions and emotional support for continuous teacher’s development
[20], both of which are important to integrate e-textiles into com-
puting teaching practice at schools. Overall, these communities may
provide a foundation for building sustainable networks that support
both professional development and resource sharing for e-textile
computing, ultimately benefiting both teachers and students.

5.4 Limitations

One study limitation is that due to the physical locations’ con-
straints, our participants are mainly recruited from London-based
schools, which may restrict our understanding of a wider range
of teachers’ and students’ experiences with educational technolo-
gies, particularly those from areas and regions where technology
resources are more scarce. Furthermore, our study was grounded
in an analysis of the English National Curriculum, which limits our
discussion of educational objectives outlined by other nations in
the UK. Although our findings are context-specific, prior research
indicates substantial similarities across K-12 CS education interna-
tionally [17]. We therefore believe that our insights have broader
relevance for curricula where subjects are siloed. At the same time,
we call for more region-specific research to better leverage the
educational potential of e-textiles for both teachers and students.
Finally, we acknowledge that our research and much prior work
were conducted in a binary gender context, and additional research
in a gender-diverse context is needed to be more inclusive.

6 CONCLUSION AND FUTURE WORK

Physical computing technologies such as the BBC micro:bit and
e-textiles have shown great potential in supporting equity goals in
secondary school computing education. Through two participatory
design workshops with eight teachers, we identified opportunities
that e-textiles could foster students’ motivation and interests in
learning through real-world and physical application of computing,
and that e-textiles align with some of the aims of the national cur-
riculum. However, teachers also reported persistent barriers, includ-
ing fragmented cross-subject planning and limited curriculum time,
the lack of physical computing in the national curriculum, practical
challenges such as complex classroom setup and new skill demands
(both for students and teachers), financial constraints around ma-
terials, and a lack of tailored teaching resources. These structural
and practical obstacles highlight the need for clearer curriculum
design, affordable and reusable materials access, and professional
development to build teachers’ confidence in delivering e-textile
activities effectively. More importantly, the national curriculum
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needs to be revised to enable teaching across all three areas, includ-
ing programming, electronics, and e-textiles. At the same time, the
findings highlight structural tensions that shape classroom reali-
ties. While teachers perceived strong curricular alignment between
e-textiles and the national computing framework, fragmentation
across departments and rigid curriculum structures limited coher-
ent cross-subject planning. These perceptions reveal a tension and
broader systemic pressures facing UK schools: e-textiles can make
computing more tangible, collaborative, and inclusive, yet systemic
and institutional factors—curriculum silos, resource scarcity, and
limited training—currently inhibit their impact. This research was
one of the few that uses a purpose-designed e-textile device to
explore the use of this approach with teachers; rather than high-
lighting the hardware or programming environment barriers, this
study was able to focus on the practical challenges of including the
e-textile approach in UK classrooms. This research contributes to
computing education in three key ways. by examining teachers’
direct, cross-disciplinary experiences with scenario-based learning
using a newly designed e-textile platform, identifying opportuni-
ties, barriers, and challenges, and finally offering insights into best
practices for supporting e-textile adoption and pedagogical prac-
tices within existing institutional structures to maximize students’
benefits for secondary school computing education.

Beyond these curricula concerns, while we have a lot of e-textiles
research focusing on attracting girls to computing [8, 18, 27]; less
is known about boys’ attitudes towards art and crafting skills de-
velopment. Certainly, our data shows these activities are perceived
as highly gendered. Weibert et al. [65, p.15] were careful to present
data to push back that boys can find e-textiles fulfilling, writing
that the use of an e-textile “allows both girls and boys to demonstrate
technical mastery as well as to explore and construct a spectrum of
gendered sociotechnical identities that might otherwise be obscured by
conventional masculinist attitudes towards technology”. Elsewhere,
Rode et al. [47] have discussed that there are pressures on tech-
nology learners to perform their gender in line with social norms
about appropriate technology use by their gender (this is based on
the social theory of “technology as masculine culture” [64]). As e-
textiles are highly gendered, this will remain a significant challenge
for teachers; consequently, future work must unpack not only how
to support the development of self-efficacy but also how teachers
actively teach to decouple love of technology, including e-textiles,
from pervasive gender norms.

To support teachers, we highlighted ways to form and strengthen
teacher networks and to foster a community that supports teach-
ers and students’ engagement with e-textiles and other physical
computing technologies. Based on the UK context, we specifically
identified opportunities such as collaborations between research in-
stitutes and schools or interested individuals, as well as connections
with volunteer tutors from government-funded after-school clubs.
These efforts can facilitate skill exchange, resource sharing, and
continuous learning that help both students and teachers prepare
for future policy changes.
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