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Figure 1: Two participant-created examples of expressive clothing: (a) a personal reflection about transitioning from a student
role into a professor role using encodings such as color and garment structure, and (b) a public, dynamic representation that
visualizes the spread of COVID-19 using encodings such as electronics, garment structure, and color.

ABSTRACT
Researchers have found that hobbyist-sewers seek to create new or
adapted clothing designs that foster self-expression through com-
municating ideas, opinions and emotions. Although existing sewing
technologies enable designing new patterns, they focus only on the
technical aspects of pattern drafting and not on how information
can be expressed. To address this gap, we conducted a qualitative
diary study with 12 hobbyist-sewers to better understand how they
envision creating expressive clothing. From our analysis of the 24
expressive clothing sketches participants created and participant
interviews, we identified i) five distinctive multifaceted approaches
participants used for self-expression; and ii) four challenges par-
ticipants identified from their design process. Informed by these
insights, we present a set of implications for the design of future
technologies that can better support hobbyist-sewers in designing
and creating expressive clothing.

Permission to make digital or hard copies of all or part of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for components of this work owned by others than the
author(s) must be honored. Abstracting with credit is permitted. To copy otherwise, or
republish, to post on servers or to redistribute to lists, requires prior specific permission
and/or a fee. Request permissions from permissions@acm.org.
CHI ’24, May 11–16, 2024, Honolulu, HI, USA
© 2024 Copyright held by the owner/author(s). Publication rights licensed to ACM.
ACM ISBN 979-8-4007-0330-0/24/05
https://doi.org/10.1145/3613904.3642338

CCS CONCEPTS
• Human-centered computing→ Empirical studies in HCI.

KEYWORDS
self-expression, communication, e-textiles, fashion and clothing,
hobbyist-sewers, design, storytelling, tools for storytelling

ACM Reference Format:
Sabrina Lakhdhir, Charles Perin, and Sowmya Somanath. 2024. Expres-
sive Clothing: Understanding Hobbyist-Sewers’ Visions for Self-Expression
Through Clothing. In Proceedings of the CHI Conference on Human Factors
in Computing Systems (CHI ’24), May 11–16, 2024, Honolulu, HI, USA. ACM,
New York, NY, USA, 17 pages. https://doi.org/10.1145/3613904.3642338

1 INTRODUCTION
Clothing serves as an expressive medium facilitating the communi-
cation of ideas, opinions, emotions, and cultural narratives [11, 47,
59, 75, 76, 88]. Within this context, the practice of creating clothes
as a hobby has existed for a long time [88]. Individuals, ranging
from professional designers to hobbyists [88], engage in the art of
sewing clothes as a means of personal expression [11, 47, 59, 75, 76].
Over centuries, the evolution of technology, including looms, pro-
grammable machinery, and contemporary software such as pattern
drafting tools [5, 69, 98, 122], simulation tools [8, 127], and brain-
storming and showcasing tools like Etsy, Pinterest, and Instagram,
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has played a pivotal role in scaffolding, and enabling people in
making clothing [95, 125, 126].

Despite the wide array of tools available to the public, the pri-
mary emphasis within these technologies often centers on facili-
tating technical aspects of sewing clothes, such as pattern draft-
ing [8, 127] and outcome visualization [5, 69, 98, 122]. As such,
aiding the more creative facets of information communication and
expression, such as exploring how forms, fabrics, or notions can
be employed to enhance how concepts can be conveyed, or how
modern elements like e-textile components could be harnessed to
weave richer narratives are left out from tool design and deferred
to individuals acquiring knowledge over time. In the existing litera-
ture on technologies for sewing-related activities, while e-textile
constructionist kits [3, 4, 21] have been proposed to empower self-
expression, there is limited understanding of how individuals can
be effectively guided through the creative process of articulating
their concepts and ideas. To fill this gap, in this research we focus on
understanding how hobbyist-sewers want to express information
through clothing, and identifying opportunities for designing new
technologies to support such creative pursuits.

Hobbyist-sewers are individuals who enjoy sewing and engage
in making clothes for a variety of purposes, like striving to express
themselves [47, 59], making statements [88], and raising aware-
ness about the world around them [11, 75, 76]. Researchers have
found that hobbyist-sewers aspire to go beyond mere replication
of clothing patterns, aiming to conceive, materialize, and wear
clothes that convey personal [11, 47, 59, 75, 88] and social narra-
tives [11, 47, 59, 75, 76]. In the public sphere, there are numerous
examples of such expressive clothes [10, 29, 30, 51, 71, 103], demon-
strating this inherent desire to communicate messages through
clothing. Within HCI, understanding the concept of communicat-
ing information through clothing presents implications such as
enabling the development of connections with spectators [32, 55],
serving as extensions of oneself, one’s ideas, and one’s identi-
ties [55, 56], and augmenting and impacting one’s experiences and
interactions [32, 51, 55]. Inspired by this, we conducted a qualitative
study, seeking to understand how hobbyist-sewers envision convey-
ing information via the medium of clothing. Our study probed into
our participants motivations that informed the type of expressive
clothes they wanted to create, their preferences for the types of
materials they wanted to utilize, spanning conventional fabrics and
notions to contemporary e-textile elements, and how they wanted
to communicate information and express themselves.

To gather data, we used the diary method [17, 26, 36, 45] and
asked our participants to sketch prototypes of expressive clothes
for conveying personal and societal concepts. We also conducted
semi-structured interviews to better understand the rationales that
shaped participants’ ideas. We qualitatively analyzed 24 sketches
and 12 hours of interview transcriptions, to learn about the mul-
tifaceted approaches adopted by hobbyists to design and create
expressive clothes.

The contributions of this paper are twofold: firstly, we describe
five distinctive approaches that hobbyist-sewers took to express
information using clothes as a medium, including the challenges
participants envisioned encountering if they were to sew these
clothes in real life. Secondly, we discuss a set of implications for
the design of future technology that can address the identified

challenges and foster an enriched creative process in the domain
of crafting expressive clothing.

2 BACKGROUND AND RELATEDWORKS
Our research draws on works that aim to explore fabric as a medium
for communication.

2.1 Past and Current Practices of Information
Communication with Fabrics

The clothes we wear are often meant to be telling of a part of
who we are [47, 59, 88], or are worn with the hopes of provok-
ing certain feelings or emotions in ourselves and in those around
us [11, 47, 59, 75, 111]. By studying examples, Martindale et al. and
Goffman determined that clothes are often embedded with social
meanings such as messages about gender, social roles, and group
membership [47, 75]. Similarly, Kaiser and Goffman discussed how
an individual’s clothing is one of the fundamental ways in which im-
pressions about them are formed, including how individuals judge
one another [47, 59]. Through artifact analysis, Banim et al. found
that clothes in the fashion industry innately embody some meaning
(e.g., wearing a suit often leads to perceptions of being smart; wear-
ing clothing by designer labels symbolizes status) [11]. From their
analysis, they also discuss how individuals often perceive that they
must select clothing from this already defined industry, leading to
the clothing’s innately embodied meaning being transferred onto
the individuals wearing them [11]. Prior literature within HCI has
also more broadly discussed the communicative nature of clothing,
highlighting how it is a medium used for self-expression [19, 55],
supports communications with spectators [32, 55], and enables the
development of communities [19, 32, 55].

At amore social level, initiatives such as Threads, a mobile sewing
circle, have shown how the use of a sharing circle can encourage
communication via self-created clothing and shared lived experi-
ences [73]. This highlighted triggers of reflection and conversations,
which led to psychological and social benefits for those involved.
Fashion has also recently been used to understand storytelling as
it relates to fashion technology on the runway [90], as well as a
medium for raising awareness about social issues [30, 84, 89, 128].

When considering costume design, Tanenbaum et al., Lamerichs,
and Goffman discuss the role costumes play in altering or formulat-
ing the character an actor portrays [47, 67, 109, 110, 112]. In both
theater and cosplay, costumes allow individuals to transform into
the character they are portraying [67, 109]. This demonstrates the
abilities for clothes to carry and portray meaning, whether it be to
the wearer or to an audience.

2.2 Audiences For and Purposes Behind
Information Communication with Fabrics

Throughout history, stories have been told using fabric-based medi-
ums for a variety of purposes [88]. For example, to pass knowledge
and stories to new generations within a culture or community,
huipils, as worn by the Guatemalans, share cultural folklore and sto-
ries through the inclusion of embroidered imagery on panels that
make up a single item of clothing. Huipils were often created for
the purposes of educating one another, passing down knowledge,
and demonstrating group associations [88]. Clothes have also been
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used for self-expression or demonstrating belonging. For example,
many Africans wear kente cloths, a cloth with a distinctive and
recognizable print, to convey a sense of pride and their relation-
ship to their origin and background [88]. Traders, dressmakers, and
tailors in Europe in the mid 1900’s also used clothes as a medium
for broadcasting information by using their individual creations
to complement one another, thereby formulating and circulating
collective statements and knowledge [28].

Within HCI, Bolesnikov et al. conducted a qualitative body map-
ping study with queer populations to understand their perceptions
towards wearables, generally, and found that queer expression was
a particular desire that remained somewhat unfulfilled [19]. How-
ever, they highlight how the personalization of aspects of wearables,
such as where they are worn, what they look like, and what types
of information they convey and to whom, can greatly impact some-
one’s desire to use them [19]. Similar findings are discussed when
considering social wearables - devices that augment co-located
experiences - for more general populations [32, 55]. From these
examples, we gain insights regarding how fabric-based mediums
can be used for communication with varied purposes, and towards
different audiences.

2.3 Encoding Mechanisms for Information
Communication

In Through the Wardrobe and The Fabric of Civilization, Banim et
al. and Postrel, respectively, discuss the various methods by which
meaning is encoded onto, or portrayed by clothes [11, 88] through
the exploration of multiple examples. In some cases, clothes in-
form others about the wearer. For example traje are traditional
Guatemalan ensembles [88] that are recognizable through their
bright colors and prints, and can therefore tell viewers about the
background and culture of the wearer. In other cases, clothes are
meant to portray a particular message. For example, wax printed
cloths worn in Africa – ankaras in the West and kitenges in the
East [88] – often convey their region of origin by showcasing local
stories through the use of imagery and icons. Banim et al. further dis-
cuss the difference between being impacted by the innate meaning
embedded in clothing, versus the consciously embedded meaning
that is added into clothing by their wearers or creators [11]. They
discuss encodings in a general sense, where color is commonly used
to convey emotion on clothes, while garment shape or structure
can represent professionalism, or a lack thereof [11].

Within the scope of HCI, patched textiles (i.e. visibly mended
or repaired textiles) have been explored as a way of introducing
encodings onto cloth [15, 57]. While patches themselves do not
serve as encoding mechanisms in this particular case, the individ-
uals wearing patched textiles often value the personalization and
uniqueness that such visible mends bring to their clothes through
the introduction of different elements like color and pattern [57].

When it comes to dynamic or interactive encoding mechanisms,
the HCI community has recently pushed towards exploring in-
teractive textiles (for example, interactive embroidery [52] and
shape-changing fabrics [121], among others [26, 62]), and intro-
ducing toolkits for low-barrier of entry wearable electronics [1,
2, 21, 44, 46, 58, 60, 80, 81, 85, 115]. Devendorf et al. explored the
integration of sensing and actuation components into fabrics and

weaving in order to create textiles that can respond to touch [38],
and further, integrated sensors to create A Fabric that Remembers –
a fabric that can remember where and how it was touched [34, 37].
Similarly, Posch discussed the creation of textile books, making use
of snaps, buttons, zippers, and other textile accessories for interac-
tions such as attaching, opening, moving, and rearranging, as well
as making use of electronically enhanced pop-up elements such as
activating sounds, color changes, vibrations, or movement when
touched [87]. Interactive textiles and wearable toolkits present an
avenue by which primarily traditionally static encodings (i.e., color
and pattern for example) can become interactive and highlight an
opportunity to leverage dynamic encoding mechanisms, whether
they are also tactile or not, in future expressive clothes. Moving
beyond interactive textiles, on-body robots as wearables have also
been explored more recently as a mechanism for collecting and
communicating information beyond the wearer’s body [35, 96].

Each of these examples and discussions demonstrates the breadth
of encoding options that are available when using textiles as an
interface for communication. Like other mediums, textiles allow for
both, static and dynamic encodings, as discussed above. However,
unlike other mediums such as paper, textiles present affordances
such as how they drape and different textures [7, 47, 88]. Such affor-
dances and options with additional characteristics provide a wide
range of approaches towards encoding various information-related
attributes such as the audience it is meant for, the purpose behind
communication, and the type of information being communicated.

Through this project, we aim to understand desires and ap-
proaches towards communicating information via clothing. In par-
ticular, we want to understand how hobbyist-sewers envision their
clothes containing embedded meaning, what encoding mechanisms
they employ for this purpose, what information they choose to
portray, why they choose to portray that, and what overarching
characteristics can be identified amongst different types of informa-
tion being communicated. Building on the body of work discussed
in this section, we continue to explore the use of different methods
for communicating meanings and messages. We expand on current
findings by aiming to understand the motivations behind using
specific methods to communicate information through clothing.

3 METHODOLOGY
To better understand hobbyist-sewer’s thoughts and ideas regarding
designing clothes that communicate information, we conducted a
remote five-day three-phase study. We employed semi-structured
interviews on the first and fifth day, and asked our participants to
collect information using an activity workbook provided to them
with a set of prompts and questions (see Figure 2).

3.1 Study Procedure
Our study was broken into three phases: a pre-interview, an inde-
pendent activity workbook, and a post-interview. Our study proce-
dure was inspired by other, similar design and diary studies that
collected design ideas from participants using workbooks [17, 27,
36, 45] in which participants created sketches, annotated them with
some additional details, and then engaged in an interview to answer
questions related to their ideas, design rationales, and overall im-
pressions regarding the concept (i.e. communicating via clothing).
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(a) Activity 1 asked participants to outline their current sewing
workflow.

(b) Activity 2 asked participants to map textual themes to visual
representations.

(c) Activity 3 asked participants to sketch two expressive clothing
designs.

(d) Activity 4 asked participants to outline an updated sewing
workflow that considers the inclusion of communicating infor-
mation through designs.

Figure 2: The activities that participants were provided in the workbook.

We opted for a sketching activity over a physical making activ-
ity for pragmatic reasons surrounding time frame and available
resources. Given the role sketching and doodling already has in
sewing activities [49], we considered it to be a reasonable pathway
for achieving our goals. This was later validated when 7 out of 12 of
our participants explicitly noted sketching being part of their regu-
lar sewing workflow. The interactions between the participants and
the researcher (i.e., pre- and post-study interviews) were 1-1 and all
participants underwent the same procedure. The study procedure
was approved by our university ethics board.

Phase 1: pre-interview. During this phase, participants were
asked to share their sewing experiences and background in the
context of communicating information through clothes in a semi-
structured interview. Participants were asked guiding questions
such as “How do youmake your creations your own?”, “Do you, or have
you, considered communicating information through your clothes?”,
and “Is this a practice that is of interest to you?”. Participants were
also encouraged to elaborate as they felt necessary [14]. The goal of
the pre-interview was to understand the user’s level of knowledge
of, and experience with sewing clothing, and gauge any initial
thoughts or experiences regarding the idea of communicating with
self-sewn clothing.

Phase 2: independent activity workbook. During this phase,
participants were asked to engage with a workbook that contained

four activities (Figure 2) related to their own methods of sewing
and communication, for a minimum of 30 minutes per day over a
three-day period. During this period, participants were welcome to
ask the research team questions via email if they faced any confu-
sions. The three-day period was selected to give participants time
to engage with, and reflect on, each of the activities presented to
them [25]. Using the workbook approach also allowed us to gather
information regarding participant workflows and processes while
they were immersed in their sewing environments, whereas having
a researcher present in real-time during the data collection process
could have influenced or hindered their workflow [18, 24]. Partici-
pants later discussed how some activities required them to spend
some time thinking about them before returning to, and completing
them, thus validating our decision to give participants more time to
engage with their booklets. The goal of the workbook was to gain
insight and reflection into participants’ existing processes, while
also encouraging them to explore a design space that was outside of
their comfort zone. The workbook and its associated set of activities
are described in the next subsection and a copy can be accessed via
supplementary materials.

Phase 3: post-interview. During this phase, participants dis-
cussed the activities that they had completed in the workbook over
the course of the independent study phase and reflected on how
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they could envision technological tools supporting their design pro-
cess. This was once again done through a semi-structured interview
where a set of predefined questions was used to begin conversations,
and participants were encouraged to expand and reflect upon their
experiences with the workbook [14]. For example, we asked partic-
ipants to walk us through the idea they wanted to convey in the
article of clothing, and the design decisions they made accordingly
in order to depict that idea on their design. Similarly, participants
were asked to reflect on whether they could see themselves wearing
their designed clothes in public, why they chose to communicate
their selected idea, and how they imagined using technology in
their overall process. The goals of the post-interview were 1) to gain
an understanding regarding the participant’s openness towards the
concept of communicating information through the clothes they
create after having had time to reflect on the idea, 2) to understand
what encodings and thresholds (i.e. at what point they draw the
line for various practices such as their willingness to share personal
stories or personal imagery) they primarily incorporated in such
expressive clothing designs, and 3) to gain insight towards key
points in their workflows where technology may be able to support
their design process.

3.2 Workbook
Our workbook consisted of a set of four activities (see Figure 2),
with each activity leading the participant to consider the idea of
communicating with clothing on a deeper level. Below, we describe
each activity and its rationale.

Activity 1: The goal of the first activity was for participants
to identify the various stages they currently go through when ap-
proaching a sewing project such that it would provide a baseline
for future reflection. This activity asked participants to define and
reflect on their current sewing workflow (see Figure 2a). Upon un-
derstanding their workflows, we could then apply that knowledge
towards understanding how their process changed when commu-
nication was incorporated, and how and when technological tools
could provide benefits.

Activity 2:Often, specific encodings such as images, colours, and
symbols are employed to communicate information visually [47,
54, 57, 88, 97]. To familiarize our participant’s with this notion,
the goal of the second activity was to encourage participants to
begin thinking about how themes or higher-level genres could be
externalized using encodings such as shapes, icons, and colors [54,
97] (see Figure 2b). To get themwarmed up, we asked participants to
engage in an example wherein theymapped a set of icons and colors
to a predefined set of themes (romance, nature, technology, self-
help, religion, fantasy). The presented set of themes were selected
based on common contrasting genres that exist within writing and
literature [116]. We chose themes from writing and literature to
build off ideas of storytelling such that the themes would be familiar,
and would likely spark instant thoughts for mappings.

Activity 3: The goal of the third activity was to understand how
individuals envision communicating information via their clothing,
and what encodings they use to do so. This activity asked partici-
pants to engage in sketching activities wherein each sketch they
created reflected an expressive item of clothing [24] (see Figure 2c).

This activity consisted of two parts. The first part prompted par-
ticipants to select a personal idea or concept (e.g., a vacation, a
favourite memory, graduation, etc.), and map it to an item of cloth-
ing of their choosing, in any manner of their choosing. The second
part followed the same structure, but was about society (e.g., some-
thing related to culture, the environment, current events, etc.). We
decided to include both personal and more public-facing prompts as
they are the two main high-level purposes behind storytelling and
information communication broadly [93, 111]. Participants were
given the choice to select any type of encoding they considered
meaningful. To give participants an idea of what might be possible
and informed by literature [20–22, 88], we included examples of not
only traditional, fabric-based encodings such as color, icons, and pat-
terns, but also included more contemporary encoding mechanisms
such as electronic modules and smart materials such as motors
and LEDs. Looking at participants choice of encoding mechanism
allowed us to gain insight towards what information participants
want to communicate through their clothes, who their intended au-
diences would be, what their intended purposes would be, how they
abstracted textual ideas, specifically, the mappings that they used,
and where and when they would opt to select particular encodings.

Activity 4: The goal of the fourth activity was to provide a
comparison point against Activity 1 from which we could under-
stand where and how participants’ sewing workflows changed (if
at all) in order to incorporate a communication aspect. This activity
asked participants to revisit their sewing workflows from Activity
1, and adapt them accordingly such that it supported the incorpora-
tion of communication (see Figure 2d). Finding these points in the
workflow allows us to gain insight towards where in the process
technology could provide support.

3.3 Participants
Fifteen participants who self-identified as hobbyist-sewers were
recruited, of which twelve participants completed our study (all
women; aged 21-59, m=32; see Table 1). We recruited our partic-
ipants from advertising our study details on a variety of sewing-
related social media groups and local sewing and fabric stores. Our
participants had prior experience sewing clothes such as t-shirts,
leggings, skirts, dresses, slippers, and jackets. They all mentioned
primarily sewing for themselves. Participants were compensated
with a $30 gift card for their help with our study.

3.4 Data Collection
Participant data was collected in the forms of audio- and video-
recorded pre- and post-interviews, a demographics questionnaire,
and a digital workbook that consisted of sketches and completed
activities as described above. This led to the collection of 12 hours
of recordings and 12 workbooks, each consisting of two sketches
(24 sketches in total), two workflow definitions (24 in total), and
one conceptual mapping (12 in total).

3.5 Data Analysis
We took a two-pass approach to analyze the gathered workbook
and interviews data. In the first pass, we open-coded [9, 79] the
data through three rounds of iterative coding. We coded for the
components that constituted the information being conveyed such
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Participant
Number Age Years of

Experience Profession

P1 34 6-8 Graduate Student
P2 30 3-5 Graduate Student
P3 29 11+ Graduate Student
P4 25 3-5 Makeup Artist and Professional Trainer
P5 59 11+ Retired
P6 40 3-5 Musician
P7 31 11+ Instructional Designer
P8 47 3-5 Project Manager
P9 41 6-8 Operations Manager
P10 29 3-5 Graduate Student
P11 42 11+ Office Administrator
P12 21 11+ Undergraduate Student

Table 1: Overview of study participants.

Figure 3: A subset of concepts, properties, and dimensions belonging to the Stories and Storytelling category.

as contextual information, if there were any specific characters in
the information being communicated, and the overarching theme
of the information being communicated. From this coding process
we developed a code book of 263 codes (an example shown in Fig-
ure 3) and gained an overview of how our participants envisioned
communicating information through their clothing. Then we collab-
oratively discussed the codes to develop a set of themes related to
the multifaceted approaches participants took to develop expressive
clothing (an example shown in Figure 4).

3.5.1 Positionality Statement. All three authors were involved in
the data analysis. We have a range of experience when it comes to
sewing, designing clothing, and HCI research. One author has never
sewn or designed clothes, and has over ten years of information
visualization research experience. The other two authors have prior
sewing experience (three years and five years), and are experienced
HCI researchers (over ten years and four years, respectively). None
of the authors have previously developed technologies for sewing
or its related activities.

4 RESULTS
Overall, we found that all our participants were interested in em-
bedding meaning into the clothes they created. More specifically,
we gained rich insights into how individuals envision the concept

of information communication on clothing. Informed by this under-
standing, in this section we expand upon a set of five approaches
that we identified our participants employing when designing ex-
pressive clothing. We also discuss a set of challenges they faced
during this process.

4.1 Clothing-based Communication Approaches
From our data analysis, we identified a number of linkages between
how hobbyist-sewers wanted to communicate information on their
clothing (i.e., using what encodings), what information they wanted
to communicate, and why they wanted to communicate it. Based
on these linkages, we organize this first section of our results into
a set of unique approaches through which participants expressed
their ideas, emotions, opinions, and thoughts using clothing. These
approaches were named and characterized based on attributes our
participants highlighted while explaining their examples. In some
cases, the sketches demonstrated the application of multiple com-
munication approaches. However, aiming for brevity and narrative
clarity, we first describe such examples in the category of commu-
nication approach we think it primarily exemplifies. In this section,
we first describe the individual approaches, and then briefly summa-
rize the examples that apply multiple communication approaches.
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Figure 4: An example of one of our axial codes which enabled categorization of expressive clothing creation approaches.

(a) P3b: a proximity sensor
based shirt to demonstrate
the spread of COVID-19.

(b) P7b: a convertible patch-
work dress to spread a mes-
sage about textile waste and
the effects of the fashion in-
dustry on the environment.

(c) P10a: a pair of pants that
showcase all the hikes the
participant goes on - each
time they go on a hike, they
add an embroidered or ink
trail line on the hem of the
pants.

Figure 5: Examples of expressive clothing that demonstrate the evolutionary design approach.

4.1.1 Evolutionary. From our analysis, we found three sketches
(see Figure 5) that demonstrated an approach wherein an idea or
concept was conveyed over time. These designs often encoded so-
cial, or public, information about current events through encodings
such as electronics and fabric type. This strategy was commonly ob-
served in the cases of expressive clothes that were meant to change.
Informed by these characteristics, we name this approach evolu-
tionary. Evolutionary clothes were observed using two techniques:
manual evolution and automatic evolution.

Manual evolution can be seen in cases where data is manually
encoded onto the article of clothing to develop information over
time as it is worn and used. Two examples ofmanual evolutionwere
observed in our participant’s sketches. One example is P7’s dress
where the garment structure and fabric type (i.e., jean scraps) are
used to communicate the idea of sustainable fashion. In this exam-
ple, the entire structure changes to evolve the concept (e.g., “The
idea is that it’s convertible. So it’s never the same dress twice, there’s
all these little pieces that you can mix andmatch.” [P7]; see Figure 5b).
A second example is P10’s hemmed pants where the article’s visual
appearance changes as information is collected and added to it (e.g.,
“I could put that like onto fabric and I think, as they accumulated
and you had like dozens of those lines...” [P10]; see Figure 5c). P10’s

hemmed pants demonstrates the use of decorative notions (particu-
larly embroidery), as an encoding for an evolutionary dataset with
the intention of record-keeping and demonstration.

Automatic evolution was seen in just one design, where the infor-
mation embedded in the item of clothing changed over time through
interactions with other individuals and the wearer’s surroundings
(see Figure 5a). In this example, information was encoded using
electronics for dynamicity and color for awareness and relation (e.g.,
“as the day continues for example, they continue to kind of like spread
through the garment to symbolize and certify the spread of the virus”
[P3]; see Figure 5a).

4.1.2 Minimalistic. From our analysis, we found seven sketches
(see Figure 6) that demonstrated an approach wherein simplistic
information was conveyed through the inclusion of fewer, and
more subtle encodings. These clothes were meant primarily for
self-expression, and encouraged the user to incorporate subtle en-
codings as a way of embedding details about themselves onto their
clothing. These designs encoded both personal and public infor-
mation about current events or personally-relevant experiences
that were meant for others to recognize through encodings such
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(a) P4a: a design about self-
love and personal growth.

(b) P6a: a dress shirt encod-
ing character that demon-
strates the participant’s love
for animals.

(c) P8a: a muted (color and
pattern-wise) shirt to convey
emotions about a potential
promotion and needing to
dress more professionally.

(d) P8b: a jumpsuit express-
ing emotions surrounding
stepping out of your comfort
zone and trying new things.

(e) P9a: a pair of pants with
semi-colon grommets to rep-
resent pauses or struggles in
life.

(f) P9b: a hoodie that incor-
porates recycled masks to
demonstrate the feelings of
comfort and protection they
provide.

(g) P12a: a skirt encoding
character that reflects the
participant’s Dungeons
and Dragons character - a
strange, yet colorful and
spirited personality.

Figure 6: Examples of expressive clothing that demonstrate theminimalistic design approach.

as garment structure and decorative notions. Informed by these
characteristics, we name this approach minimalistic.

Two examples can be seen in P8’s designs wherein while they
have integrated a series of encodings such as garment structure
and color to provide subtle context of their concept, the clothes
themselves looked like everyday wear items that did not contain
any embedded meaning (e.g., “something that’s more subtle or more
normal... I don’t want it to be obvious” [P8]). In their particular
examples, they used garment structure and color to depict emotions
about a pending job promotion (see Figure 6c), and encodings such
as garment structure and decorative notions to depict emotions about
stepping out of their comfort zone (see Figure 6d).

4.1.3 Conversation-Starter. From our analysis, we found twelve
sketches (see Figures 5a,b and 7) that demonstrated an approach
wherein clothes intentionally caused confusion or presented con-
troversial opinions in order to encourage audience engagement.
These designs typically communicated information about ongoing
current events and aimed to raise awareness. Therefore, these de-
signs often used more elaborate or obvious encodings in order to
catch attention while maintaining a static nature through encod-
ings such as pattern, color, and decorative notions. This strategy was
commonly observed in the cases of more public-facing expressive

clothing. Informed by these characteristics, we name this approach
conversation-starters.

For example, P7 intentionally created a patchwork dress to ab-
stractly represent sustainable fashion in order to intrigue viewers
and encourage their engagement with the wearer (e.g., “I would like
people to see it and be like, why, when you see it, why is it like that.”
[P7]) through encodings such as fabric type and garment structure
(see Figure 5b). Similarly, P3 incorporated interactive, proximity-
based encodings in order to create a shirt containing state changes
to catch viewer’s interests and inform them about the spread of
COVID-19 (e.g., “...changes and it kind of gets your attention” [P3]).

4.1.4 Allusive. From our analysis, we found five sketches (see Fig-
ures 6a,c,e, and 8a,b) that demonstrated an approach wherein
individuals’ feelings or emotions were embedded through smaller,
less noticeable details. These clothes employ deliberate subtle de-
tails that, while remaining unnoticed by a broader audience, are
known about and act as reminders for the creator and wearer. These
designs often incorporated encodings such as electronics, color, and
garment structure, with the end goal of self-care, self-help, and pro-
viding comfort to the creator through the making process, and were
meant primarily for their own knowledge. This approach was com-
monly observed in the cases of more personal expressive clothing.
Informed by these characteristics, we name this approach allusive.
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(a) P2b: a 1920’s style cock-
tail dress made out of
cigarette butts with dy-
namic LED lighting un-
derneath to mimic wild-
fires and shed light on the
cause of many wildfires.

(b) P4b: a jumpsuit high-
lighting how everything
in the world stems from
nature.

(c) P5a: a jacket encoding
setting by showcasing the
participant’s new home
following a move.

(d) P5b: a tunic that raises
awareness about conse-
quences of the logging in-
dustry.

(e) P6b: a dress that raises
awareness about climate
change using regional cli-
mate strips.

(f) P7a: a dress that
merges the participant
and their partner’s back-
grounds - a traditional
German dress with
Mexican embroidery.

(g) P10b: a thrifted jacket
with a personalized back
panel to raise awareness
about climate change.

(h) P11a: a jacket visualiz-
ing the participant’s feel-
ings towards going out
during the pandemic.

(i) P11b: a hoodie to raise
awareness about the
#MeToo movement.

(j) P12b: a skirt inspired
by a song about the course
and evolution of human
history.

Figure 7: Examples of expressive clothing that demonstrate the conversation-starter design approach.

For example, P3 created a coat that was representative of their
transition from a PhD student into a professor, where they incorpo-
rated a series of encodings such as using the colors black for safety
and gold buttons for sophistication. They reiterated how each of
these design choices was intentional, however, they aimed to make
the encodings either not understandable by public audiences, or
not noticeable altogether (e.g., “all of my design choices were very
deliberate [...] there are clear emotions for me behind all of them or
clear reasons” [P3]; see Figure 8b). Similarly, P9 created a pair of
pants where the sole encoding was on the drawstring grommets
to ensure their emotions were embedded into the article in a more
intimate, private manner (e.g. “I’d rather wear something that most
people would look at and not even realize that there was any sort of
meaning behind it.”[P9]; see Figure 6e).

4.1.5 Understanding. From our analysis, we found five sketches
(see Figures 5c, 6c,g, and 8c,d) that demonstrated an approach
wherein clothes aimed to support or increase what viewers under-
stood either about the creator, others, or of the world. These designs
primarily encoded information through decorative notions, and com-
municated both personal and public information about topics such
as how things work and how things could be perceived. Informed
by these characteristics, we name this approach understanding.

For example, P1 created an algorithmic shirt to help them visu-
alize and understand the cookies that are tracked about them on
various sites (see Figure 8c). This shirt showcases personal data in
an aesthetically pleasing manner, making it understandable for the
individual it is relevant to, but like a piece of abstract art or a state-
ment to others viewing it. Similarly, P12 designed a pair of pants
that visualizes their game character, thereby providing a method by
which viewers can attempt to relate to the character (e.g. “something
that shows these key characteristics ” [P12]; see Figure 6g).

4.1.6 Applying Multiple Communication Approaches. From our
analysis we identified seven examples that applied more than one
communication approach (see Figures 5 and 6a,c,e,g) .

Figures 5a and 5b show examples of designs that apply the evolu-
tionary and conversation-starter communication approaches. These
approaches can be seen through the inclusion of dynamic encodings
that were geared towards encouraging audience engagement.

Figure 5c shows an example of a design that applies the evolu-
tionary and understanding communication approaches. These ap-
proaches can be seen through the inclusion of subtle, yet dynamic
encodings that showcased information that, through engagement,
could help audiences learn something about their wearer.
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(a) P1a: a representation of
the participant’s emotions
regarding a miscarriage.

(b) P3a: an emotional re-
flection about the transition
from a PhD student into the
role of a professor.

(c) P1b: a dynamic shirt
demonstrating the tracking
of cookies by various sites
online.

(d) P2a: a dress encoding
character and setting that
reflects the participant’s
favourite trip.

Figure 8: Examples of expressive clothing that demonstrate the allusive (a,b) and understanding (c,d) design approaches.

Figures 6a, 6c, and 6e show examples of designs that apply the
minimalistic and allusive communication approaches. These ap-
proaches can be seen through the inclusion of subtle encodings that
are inconspicuously integrated onto the garment so as to embed
information, but remain unknown to audiences.

Figure 6g shows an example of a design that applies the mini-
malistic and understanding communication approaches. These ap-
proaches can be seen through the inclusion of deliberately placed
decorative notions that maintain subtlety while also ensuring they
guided audiences towards some level of understanding regarding
the encoded information.

4.2 Challenges Faced While Designing
Expressive Clothing

Through our study, participants also highlighted a set of challenges
that they faced when tasked with designing expressive clothing.
These challenges are largely related to different aspects of encoding
mechanisms, as that is the main consideration when designing
expressive clothing. In this section we expand on these challenges,
and later in this paper we discuss a series of implications, guidelines,
or approaches that might be employed to help hobbyist-sewers
overcome these challenges when designing expressive clothing.

The first challenge noted by participants was related to deter-
mining which mappings were best suited for their topic and idea of
choice. P3, P4, P5, P6, P7, P8, P9, and P12 mentioned how mapping
galleries might benefit their process (e.g., “different examples of
what these different, you know, fabrics and colors and things like that
can convey” [P3]), as well as how receiving automated suggestions
for encodings based on user-chosen themes might simplify their
visualization approach (e.g., “some sort of symbolism bank [...] if you
had an idea but you weren’t sure how to do it, you could look it up and
then it would show you” [P9]). They imagined these to be beneficial
for determining recognizable encodings (P8) and ensuring they
were portraying accurate meanings (P5).

Second, P3, P4, P5, P6, P10, and P11 noted that visualizing their
designs can be a challenge at times when relying on sketching
and physical materials. This was of particular importance when
the encodings of fabric type or garment structure were used, due
to the nature of fabrics where different types drape differently, or

complement one another differently. P6, P10, and P12 discussed how
they struggle to visualize the transition from a 2-dimensional sketch
to a 3-dimensional article of clothing, while P11 mentioned the
advantages of being able to visualize a design when it is placed on
a human figure. Some participants (P3, P7, P11, and P12) discussed
creating mock-ups of their designs before cutting into their real
fabric as an attempt to simulate how the fabric would drape, and
how the completed item would look. Further, three participants (P1,
P2, and P3) identified the particular case of electronics-embedded
designs, wherein visualizing multiple states of a motor or shape-
memory alloy might become significantly more complex, and thus
lead to states of frustration or confusion. For example, P1 reflected
on their prior experiences stitching clothes that had "trains" (long
fabric piece that is attached to the back of a garment and trails
behind the wearer) (e.g., “That’s like quite frustrating and difficult
to do in sketches I find, like, this is my, you know, the servos so the
train is down, the servos so that train is now up, you have to sketch it
like five times and that’s kind of a pain” [P1]).

Third, eight participants (P1, P2, P4, P5, P6, P7, P11, P12) noted
that they currently use Pinterest as a tool for gathering ideas and
inspiration for future projects. However, they discussed facing chal-
lenges when it came to combining their found ideas into a single,
unique piece of clothing, and in organizing their workspace when
using such search and ideation platforms. As such, these partici-
pants were interested in ways to combine various unique elements
in order to create cohesive stories (e.g., “now I’m like okay I have
a story in my head, I have a picture over here, I’m feeling this in
my heart, and outside it is happening like this. So, I would like [...]
something where you could put everything in one place”[P4]). Fur-
ther, they speculated that simulations could help them visualize
their designs (e.g., “I could pretty easily pull the elements that are
key to that story and then it was sort of difficult to translate them
into something [...] it would have been helpful to have a tool that
could do that part.” [P12]) or help them mix and match elements to
visualize unique combinations for their given purposes (e.g., “...you
can just pick and choose from like a catalogue of tops and bottoms,
[and] so you can mix and match, so you can see, and you can change
the color, you can add the fabric” [P6]). Generally, participants found
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that this further extended to also considering how they could com-
bine various elements to satisfy their vision while maintaining an
aesthetically appropriate demeanor.

Lastly, P5, P6, P11, and P12 discussed a lack of knowledge re-
garding where and how they could create personalized encodings.
For example, P6 and P12 required very customized prints for their
proposed designs (see Figures 7e, 7j), but had very little knowledge
of how to produce them themselves.

5 DISCUSSION AND IMPLICATIONS FOR
DESIGN

Based on our findings, in this section we revisit each of the afore-
mentioned approaches and challenges, and discuss implications for
designing new technologies to support hobbyist-sewers in creating
expressive clothing. While our results are based on participant’s
envisioned ideas rather than direct practice [83], we find that our
insights are aligned with current practices seen in fashion and cos-
tume design [23, 31, 67, 109, 110, 112], and previously highlighted
understandings in HCI research [6, 7, 19, 32]. Our communication
approaches can serve as starting points, or methods of catego-
rization, from which hobbyists can develop narratives and embed
information onto clothing based on determining the audiences
and purposes behind their desired communications. In this section,
we organize our implications in the following order: 1) gathering
inspiration and breaking down the information they want to com-
municate, 2) taking the individual parts of the information they
want to convey and selecting appropriate encoding mechanisms,
3) thinking about how information can be organized aesthetically,
and 4) avenues for producing expressive clothing. Our discussion
focuses on breaking down the four challenges we identified and on
drawing relationships amongst these four challenges and the five
communication approaches that emerged from the study results.
We also provide examples of how such implications can be applied
to other industries like fashion, theatre, and costume design.

5.1 Gathering and Visualizing an Idea
From our study, we learned that our participants currently use
online tools such as Pinterest and home-sewer blogs as avenues
for finding project inspiration. While these existing tools enable
sewers to gather a multitude of project ideas, they fall short of
supporting sewers in collecting materials in a single location from
which they can adapt aspects of them into their own designs. We
also learned that based on these broader forms of inspiration, our
participants wanted to convey information that varied in complex-
ity. While some had more elaborate ideas, others had more specific
concepts they wanted to convey. However, despite this variation in
complexity, breaking down an idea to specific pieces of information
that could eventually be encoded was a challenge. Sewing-related
technologies can be designed to address this challenge.

Storyboarding [61, 100, 118], an approach commonly taken in
film and writing, could be adapted to support the design of ex-
pressive clothing. This support could be twofold: by encouraging
brainstorming and the generation of multiple ideas or options over
time and by enabling visualization of multiple states. Our partici-
pants specifically discussed the benefits of being able to visualize
multiple states of expressive clothes that incorporate programmable

encoding mechanisms, such as those designed using the evolution-
ary or allusive design approaches, that may be more difficult to
sketch manually, or track imaginatively. For example, the Illumi-
nated Jacket [51] demonstrates an example of a jacket that engages
with multiple inputs and outputs. Its designing required a gallery of
sketches to highlight each of the different states it might embody for
all such input-output combinations [51], illustrating the difficulty
presented by such dynamic designs. Such challenges have also been
found in costume and fashion design, wherein complex narratives
are being conveyed through clothing (e.g., [31, 89, 90, 109, 110, 112]).

A related challenge to visualizing an idea was creating a repre-
sentation of it. For example, some of our participants mentioned
sketching some ideas such as conveying emotions can be difficult.
To this end, adapting and proposing new tools, especially geared
more towards hobbyist-sewers who include people with limited
design skills, can be useful. Such a tool might aim to support ex-
pressing a concept or idea entry using a range of input modalities.
Techniques from artificial intelligence, machine learning, and graph-
ics can be leveraged to help convert inputs such as text-based data
entry (e.g., journals written by the sewer could be used as input
to create clothing representations that convey emotions or other
semantic interpretations), rough sketches (e.g., rough sketches that
a sewer can create could be used as input and improved upon al-
gorithmically), or externally sourced materials (e.g., online found
images could be used as an input to define a new clothing pattern
and design) into clothing-based designs.

5.2 Determining Mappings Between Ideas and
Encodings

From our study, we learned that the encoding mechanisms partici-
pants wanted to use varied for representing different types of infor-
mation varied (i.e., they wanted to use color, pattern, icons, garment
structure, fabric type, electronics, and smart materials). However, as
discussed by our participants (P3, P4, P5, P6, P7, P8, P9, and P12), a
corresponding challenge is in determining the best-suited mapping
for a given concept or piece of information.

To address this challenge, there is no straightforward solution
and therefore there is an opportunity for future technologies to
explore different possibilities. At the basic level we think one ap-
proach towards supporting hobbyist-sewers in determining map-
pings could be providing users with avenues through which they
can explore possibilities and in turn learn from those explorations
to make appropriate choices. For example, an encoding could be
selected based on some form of search and filtering system, wherein
input keywords such as a specific theme (e.g., hiking) can bematched
to examples of existing clothing, color palettes or visual represen-
tations that correspond to that specific theme. Such approaches are
currently used in the domain of costume design wherein character
outfits are often designed based on existing contexts in order to
allow costumes to portray some level of information about the
character to their audiences [23, 31, 67, 109, 110, 112]. For example,
when portraying royalty, costumes often integrate details such as
gold and silver notions, chains and cuffs, and richer fabrics such
as leather and velvet [31]. Similar practices can be seen in fashion
wherein designs, such as Orange Culture’s Peacock Riot collec-
tion [30], use avenues like color, embellishments, and silhouettes to
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design conversation-starting garments representative of isolation,
dignity, and inclusiveness, as it relates to social unrest and protests
in Nigeria [16]. As demonstrated by these examples, we envision
such approaches being particularly beneficial towards applying the
conversation-starter, understanding, and allusive communication ap-
proaches due to their increased use of encodings that are capable of
embodying a range of attributes such as colours, icons, and patterns.

Similarly, for the particular encoding mechanisms of garment
structure and fabric type, as most commonly used in the evolution-
ary, minimalistic, and allusive communication approaches, existing
pattern drafting tools can be extended such that sewers can upload
a pattern they have selected to create and easily alter that pattern
by trying out different visual aspects of article shape, such as neck-
lines, sleeve types, and hemlines. Such changes, once applied to the
article, can be further experimented with by applying to the virtual
article of clothing other variables such as different fabric types and
colors, and simulated for parameters such as movement [105, 127]
to further encourage the exploration of mapping ideas to encodings
and enable users to explore and apply multiple communication
approaches as desired.

Encodings selection might also be impacted by the goals creators
want to accomplish using their expressive clothing. For example, if
the goal is to increase notice, encodings such as electronics could
be suggested as possible materials for experimentation. In contrast,
when designing expressive clothing which share more personal
ideas or emotions, creators might want to experiment with more
subtle encoding options such as using fabric properties.

Lastly, the approach taken (i.e., evolutionary, understanding, etc.)
might also play a role in informing encoding selections. For example,
when designing an evolutionary article of clothing, an individual
could be given suggestions that prioritize an opportunity for growth
overtime. This could mean opting to select articles of clothing that
offer more surface area to support the addition of materials or
information in the future, or using electronics that can more easily
be activated and scaled over time. In contrast, when designing a
minimalistic or allusive article of clothing, an individual could be
given suggestions to experiment with removable encodings that
can allow them to perform alterations in the future.

5.3 Designing for Aesthetics and Social
Acceptability

While our participants were able to present complex expressive
clothing designs, they highlighted that they struggled with select-
ing or combining unique encodings that would lead to an aestheti-
cally pleasing item of clothing. We learned that while interested in
wanting to use different encodings, a level of consciousness con-
cerning the wearability [40, 41, 56, 78, 82, 104] and social acceptabil-
ity [47, 59, 63, 64, 101, 106] of their final design remained (a topic
also often discussed in wearables literature [39, 89]). For example,
when designing clothing using the evolutionary or conversation-
starter communication approaches wherein more public-facing
information was being conveyed, we found that our participants
were increasingly concerned with the design’s aesthetics and notice-
ability, but were also increasingly willing to create more apparent
communicative designs. This presents an opportunity for future

technologies for supporting the design of expressive clothing while
maintaining the item’s aesthetic appeal.

Psychology studies have provided insights towards how peo-
ple perceive encodings such as patterns, shapes, and colors [43, 72,
77, 107, 114, 117, 120]. Examples of the application of such knowl-
edge in fashion can be seen in designs such as through Wanda
Lephoto’s Gaze collection [71], wherein encodings relating to color,
line patterns, and texture are used to emphasize and express South
African identities and past livelihoods [16]. Such knowledge can
be leveraged to design new systems that offer guidance on using
more subtle or obvious encodings to convey information while also
meeting requirements for social acceptability. For example, drawn
lines that can be translated to fabric patterns can express various
feelings and emotions based on the shapes and movement that
they can convey [117], and this has been commonly applied and
analyzed in similar social-facing practices such as typography [53]
and architecture [102].

Additionally, a similar guidance can be offered for the integration
of electronic encodings which may impact wearability, washabil-
ity [13, 68, 99, 113], durability [91, 99], and overall aesthetics. For
example, the system may suggest options such as how and where to
place the electronics as well as which type of electronics to use (e.g.,
biomaterials-based electronics [12, 65]). By experimenting through
such options, sewers may also be encouraged to experiment with
more contemporary types of encodings such as electronics rather
than limiting themselves to traditional encodings such as color,
notions, and fabrics.

Such guidance can also be further extended to help sewers ex-
plore interactions with electronics and other materials, which may
contribute to addressing social acceptability, and can expand the en-
codings toolkit that is applied towards more subtle communications
as explored in the minimalistic, understanding, and allusive commu-
nication approaches. For example, by helping design fabric-based
interactions (e.g., [86, 87]), participants may find more creative
ways to express themselves in appealing manners. These forms of
guidance and exploration can further be extended to, and adapted
for, all industries that involve sewing by collecting, demonstrating,
and sharing practices towards embedding information in visually
appealing and socially acceptable manners, such as through online
craft, hobbyist, or professional communities.

5.4 Creating Personalized Encodings
In the results, we highlighted participants’ desires to obtain per-
sonalized encodings such as custom-printed fabrics (as discussed
by P5, P6, P10, and P11), particularly for designing allusive, mini-
malistic, understanding, and conversation-starter expressive clothes.
The ability to create and acquire personalized encodings broadens
the scope of what hobbyists can create, what information they can
convey, the audiences they can interact with, and through what
means they can do so. Within HCI research, we have seen examples
of embedding augmented-reality (AR) markers onto garments as
a method towards expressing more information through clothes
in less obvious manners [50, 94], such as is the case for the mini-
malistic, understanding, and allusive communication approaches.
This presents an opportunity for future technologies when it comes
to supporting the design and fabrication of customized elements,
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materials, or encodings, whether through techniques such as cus-
tom physical components, AR-markers, conductive elements, or
dynamic encodings. Participants mentioned that this step can be
difficult due to a lack of knowledge or expertise regarding available
avenues for creation.

Many easy-to-learn and easy-to-access avenues exist for creat-
ing physical artifacts, which we have not yet seen used to their
full extent in domains such as theatre [109, 112], and we think
they can be extended to support the design of expressive cloth-
ing [21, 46, 57, 58, 80, 81]. By leveraging existing tools for fabri-
cation such as fabric printing [42, 108, 119], CNC machines, 3D
printers [108], and tools such as knitting and embroidery ma-
chines [33, 48, 70, 74], and developing tools corresponding to notion
designs or clothing structure design, individuals can create their
own personalized encodings and convey more particular informa-
tion to their audiences. For example, CNC machines present oppor-
tunities for cutting and imprinting onto fabrics in particular shapes
that support the creation of multi-layer fabrics, or the creation
of cut-out decals. Similarly, with the use of moldable filaments
and fabric-based printing, 3D printers can offer personalization
avenues when it comes to creating unique buttons [108], soft print-
ing [66, 108], and printing details directly onto fabrics [66, 108, 124].

In terms of designing future tools, supports can be created to
make the design process more accessible to a broad range of design-
ers with varying levels of design expertise. For example, for design-
ers who are new to digital fabrication tools, future technologies
could incorporate features that convert sketches into fabrication-
ready files. Systems that offer tutorials on using a range of fabrica-
tion tools may also be helpful for those more interested in creating
the necessary materials by themselves

6 LIMITATIONS
Our case study aims to understand the design of expressive clothing
from the perspective of hobbyist-sewers, and our work offers in-
sight towards five approaches taken by individuals when designing
expressive clothing. We also highlight four challenges faced during
this process, and discuss a series of implications that can guide cre-
ators in designing tools to support the designing process. However,
our study also presents limitations that need to be considered in
the future. First, while we provide insights into various wearability
aspects of these articles of clothing (such as a user’s willingness to
wear it and a user’s comfort level regarding what imagery or en-
codings they are comfortable sharing with more public audiences),
our results could be more reflective of perspectives belonging to
female-identifying sewers. Second, in our study, participants ages
ranged from 21-59 years and while we did not observe or note any
explicit mentions of age-related preferences regarding expressive
clothing, specific demographic considerations such as age could be
a factor to explore in future studies. Third, reflective studies, such as
our own, have limits when it comes to evaluating practical metrics
related to wearability and social acceptance [83]. Fourth, our study
also did not consider cultural aspects that may impact the uptake of
designing and wearing information-communicating clothing such
as their integrations within different societies and customs. Finally,
while we introduce novel communication approaches for designing
expressive clothing, our set of five approaches is not exhaustive.

Given the existence of expressive clothes, such as those we explored
within the fashion [7, 47, 90], costume design [23, 31, 67, 112], and
hobbyist-sewers industries [47], we assume these limitations do
not impact the validity and usefulness of our current findings. How-
ever, we do think they offer some important avenues for future
considerations that we discuss in the following section.

7 FUTUREWORK
Through this work, we hope to inform future projects regarding
communicating information through clothing. As the next steps,
it would be beneficial to consider a broader demographic of par-
ticipants (across age, gender, socio-economic status, cultures and
others) to gain a more comprehensive understanding of the design
space for these articles. Informed by such an understanding, we
see value in the development of software tools that would support
the design and creation of expressive clothing by a wide range of
audiences. For example, we believe our found approaches can be
applied to industries that rely on sewing articles of clothing, such
as costume design, to evaluate their validity and coverage because
such industries already engage in the practice of embedding in-
formation into clothing. We also think that there is more to be
uncovered in terms of how expressive clothing can be physically
created (i.e., the process that is undertaken in order to translate a
sketch or idea into a physical piece of clothing), communication
approaches, support tool recommendations, and the introduction of
dynamic encoding mechanisms such as electronics into the sewing
workflow for novice tinkerers. We also envision the exploration
of creating such clothes with a broader set of encodings. For ex-
ample, traditional encoding mechanisms such as color and pattern
can also be programmed through the use of materials such as ther-
mochromic pigment and LCD screens. Future studies might aim
to take a materiality approach towards considering how we can
support the integration of more computational materials, while
building upon the foundational blocks of clothes [92, 123]. Lastly,
evaluating systems and processes that can support the creation
and use of expressive clothing could also offer deeper insights into
practical considerations such as their wearability, washability and
social acceptability.

8 CONCLUSION
In this paper, we presented an initial understanding of hobbyist-
sewers’ desires to use fabrics and clothing as a medium for commu-
nicating information. We extend these understandings to place a
focus on how we can design tools to support this practice. Based
on our findings, we discussed: 1) a set of five distinctive approaches
that hobbyist-sewers took to express information using clothing, 2)
a set of four challenges that participants either encountered in their
design process, or envision encountering if they were to physically
create these clothes, and 3) a set of implications for the design
of future technologies that can address the identified challenges,
thereby fostering an enriched creative process in the domain of
sewing. We hope our efforts will inform future studies to gain a
deeper understanding of individual’s desires to integrate informa-
tion or expression into their clothing, as well as guide the design
of future supporting hardware and software tools.
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