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ABSTRACT 

To facilitate open dialogue around the experiences of 
women and non-binary individuals studying and teaching 
in cisman-dominated Science, Technology, Engineering, 
Arts, and Mathematics (STEAM) fields, participants in the 
Crafting Sound: Hidden Voices workshop co-created a 
sound installation entitled What I Didn’t Say. Each 
participant built and decorated a collection of hexagonal 
cards that were arranged together as a single, collective 
paper quilt.  Participants created one card with a written 
description of an event that they experienced in their field, 
and a second card which included an electromagnet they 
built out of copper tape and a small recording and playback 
module. Using this module, participants recorded 
responses to the prompt “When x, what I didn’t say 
was…”  The paper quilt was presented in the Science 
Library at Oberlin College in Oberlin, Ohio. The project 
put the onus on installation visitors to seek out and actively 
listen to the experiences and thoughts of women and non-
binary individuals in STEAM fields: visitors were given 
equipment that allowed them to find and hear the 
participants’ recordings—entirely inaudible to the naked 
ear—transmitted through electromagnetic waves.  

1. INTRODUCTION 

While lack of gender diversity is a real and significant 
problem in some STEM (Science, Technology, 
Engineering, and Math) and arts disciplines (such as music 
technology), equally troubling is the extent to which the 
voices of women and non-binary individuals are 
underrepresented in proportion to their relative 
representation in these fields [1],[2].  For example, women 
in academia are less likely than men to be invited to 
participate in colloquia to share their research [3]. One 
study found that women ask fewer questions in academic 
seminars [4]. The STEAM classroom is another space 
where women’s voices can easily go unheard.  One study 
found that in mixed-gender group work, men speak 75% 
more than their female counterparts [5].  When they do 
speak, women are more likely to be interrupted, their 
voices are more likely to be policed for tonality, tics, and 
language usage, and they are more likely to be viewed 
negatively for asserting themselves [6],[7],[8]. Women 

who have an active public persona online are more likely 
to be harassed because of their gender [9].  Research on the 
representation and marginalization of voices of non-binary 
individuals working in these fields is limited; this lack of 
research seems itself to be an indicator that non-binary 
voices are underrepresented and marginalized in cisman-
dominated STEAM fields. Given these realities, we cannot 
create a lasting solution to the gender diversity challenges 
these fields face simply by recruiting more girls, women, 
and non-binary individuals into the STEAM classroom.  In 
order to build a sustainable model for the gender 
diversification of STEAM fields, we need to create 
meaningful opportunities for these voices to be heard.  

The Crafting Sound: Hidden Voices workshop 
sought to provide one such opportunity for participants to 
share their experiences with each other and with a broader 
audience.  Eighteen workshop participants collectively 
built a patchwork paper quilt of hidden voices, each 
sharing something they previously did not say.  
Participants were encouraged to think about the prompt, 
“When x, what I didn’t say was…” in the context of their 
professional lives in STEAM and to consider various 
experiences to which they might respond via this prompt.  
During the workshop, participants had time to reflect and 
share their experiences with each other, both before and 
while building paper cards for the installation. 

At the end of the workshop, cards were brought 
together to create the quilt for public presentation. 
Installation visitors were given a telephone tap coil, an 
amplifier, and headphones, and were invited to bring the 
coil in proximity to the homemade electromagnets. In so 
doing, they heard workshop participants’ voices—buried 
within a significant amount of noise and interference—
transmitted via electromagnetic waves. In contrast to the 
many scenarios in STEAM fields in which women and 
non-binary voices are underrepresented, interrupted, or 
overlooked, this installation put the onus on visitors to 
seek out and actively listen to the voices and attempt to 
decipher the words of women and non-binary individuals 
in STEAM. 

2. BACKGROUND 

2.1 Crafting and Craftivism 
 
Community crafting is a central feature of the What I 
Didn’t Say installation and the preceding Crafting Sound: 
Hidden Voices workshop. In the 20th century, craft was 
increasingly associated with homemaking, women and 
children.  The underlying subtext of this association is that 
crafting is a sometimes utilitarian, sometimes decorative 
and frivolous practice for amateurs.  This is in contrast to 
the conceptually-driven fine arts, which have been 
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dominated by professional painters and sculptors, the most 
renowned of whom have predominantly been men [10]. 
Because of this history, the act of appropriating craft into 
a fine arts context can easily be read as a feminist act, and 
an act of craftivism [11]. (On her website, Craftivism.com, 
Betsy Greer states that “craft + activism = craftivism.” 
Craftivism, she continues, is “about the not-so-radical 
notion that activists can be crafters, and crafters can be 
activists.”  Her book of the same name catalogues works 
by crafters – women and men – seeking to build 
communities, raise awareness, or help those in need.) It is 
for this reason, in part, that these decorative and utilitarian 
elements of craft are appropriated toward conceptual ends 
in the What I Didn’t Say project.  

Artist Afroditi Psarra’s use of handmade 
embroidered synthesizers for the improvisation of loud, 
immersive soundscapes in Lilytronica provides one 
poignant example of this feminist craftivist approach.  The 
artist notes that embroidery is often associated with female 
labor and states that ‘through the use of these techniques 
the artwork intends to re-evaluate these crafts as a valid 
contemporary form of expression…’ Psarra uses this 
traditional art form as a tool for the performance of live 
electronic music, and, in so doing, challenges gender 
norms in the field of music technology [12]. What I Didn’t 
Say similarly blends technologies from cisman-dominated 
fields (electrical engineering and music technology) and 
crafts most commonly associated with female labor: paper 
craft (card making) and quilting [13],[14]. In this 
community-built installation, however, the crafting 
process is as important a feature as the final installation 
itself.  In this project, we appropriate the tradition of 
community crafting modeled by women’s quilting circles: 
we bring together a community of women and non-binary 
individuals working in cisman-dominated STEAM fields 
to share their stories with one another other while building 
a sound installation that blends elements of crafting, DIY 
electronics, and music technology.  

 
2.2 Loudspeakers as Instruments and Art 
 
In What I Didn’t Say, the mode of delivery for the sonic 
material is, in some ways, as central to the work’s meaning 
as is the sonic material itself. However, traditionally, 
loudspeakers—one of the most common ways we are 
exposed to recorded sound—are primarily a utilitarian 
technology; they are simply a conduit through which sound 
is shared.  In Between Air and Electricity, artist and author 
Cathy Van Eck asks, “are microphones and speakers 
musical instruments [15]?” The pieces she catalogues in 
her research explore the ways in which these foundational 
tools of sound reproduction can be repurposed into primary 
sound producers; that is, how speakers and microphones 
can, in fact, be instruments. Among others, Van Eck cites 
Dick Raaijmaker’s Drie Ideofonen as an example of this 
repurposing.  The work is a kinetic sculpture that utilizes a 
core principle of speaker design to create a perpetual chain 
of motion through the repeated connection and 
disconnection of a speaker from a DC power source. 
Motion is created when the electromagnet is activated by 
an electrical current and its polarity changes; it is then 
repelled from the affixed permanent magnet.  When the 
connection is broken, the motion is reversed as the polarity 
changes again and the electromagnet is attracted to the 
permanent magnet. This installation reimagines the speaker 

as a sound generating device in its own right rather than 
merely a tool for sound reproduction [16]. 

Artist Jess Rowland’s work similarly elevates the 
role of the speaker in the sonic arts, but in a very different 
capacity. Rowland has developed various types of visually 
stunning flexible speaker arrays that emphasize the mode 
of sound delivery due to the novelty of their aesthetic 
design.  Rowland’s speaker arrays are not instruments or 
primary sound producers in their own right, as defined by 
Van Eck; rather, they serve primarily as tools for the 
reproduction of sound.  However, in Rowland’s work, as in 
Van Eck’s examples, the speaker takes on a central role in 
the artwork.  Furthermore, Rowland’s speaker arrays 
change the nature of the listening interaction by providing 
visual stimuli and by inviting listeners’ active participation 
in the experience.  Most speakers automatically deliver 
sound to a listener who receives the auditory stimuli 
regardless of whether they are actively listening to the 
materials; in contrast, Rowland’s speakers require listeners 
to use magnets to seek out and activate sounds through 
motion, creating the space for a more intentional and active 
form of listening.   

3. INSTALLATION DESIGN 

 
Figure 1: Cardboard hexagon tiles made by Crafting 
Sound: Hidden Voices workshop participants are 
assembled for presentation on a wood frame. 
 
3.1 Paper Audio Card Design (Aesthetics) 
 
The paper audio cards that participants built for the What I 
Didn’t Say installation (made from paper and copper tape 
electromagnets, as depicted in Figure 1) owe much to Van 
Eck’s and Rowland’s research.  Van Eck’s examples 
provide a framework for emphasizing the materials and 
tools of sound reproduction as central features of works of 
sonic art; this model factored greatly into the original 
project conception. Rowland’s flexible speaker arrays are 
even more closely aligned with the installation design. 
However, whereas Rowland uses Computer-aided design 
and professional fabrication techniques to independently 
design and manufacture her own speaker arrays, the What I 
Didn’t Say installation uses the visual aesthetic of a 
patchwork quilt of individually decorated paper 
electromagnets to emphasize the collective, collaborative, 
DIY nature of the project.  In Rowland’s work, where the 
sonic material is politically neutral, the act of using a 
permanent magnet to seek out hidden sounds emanating 
from paper speakers emphasizes listener agency; she 
invites visitors to participate not only in the listening, but 
also in activating these hidden sounds. What I Didn’t Say 
assigns a special significance to the installation visitors’ 
seeking of sounds. Here, this similar seeking interaction 
challenges the seemingly prevalent sentiment that, if 
women and non-binary voices are underrepresented in 
STEAM fields, then it is up to the underrepresented 
individuals themselves to work harder to be heard. In this 
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context, the interaction suggests that the onus and the 
responsibility is as much, if not more so, on the listeners 
themselves, both to seek out and amplify the voices of 
women and non-binary individuals, and to actively listen to 
and decipher what they have to say.   
 

 
Figure 2: Cardboard hexagon tiles included audio cards 
(with copper tape electromagnets and recording/playback 
modules with a message recorded by participants), as well 
as text-based cards that provided written context for the 
recorded messages. 
 
In addition to the primary audio card participants designed, 
they also made separate text cards on which they wrote out 
their responses to the first portion of the prompt, “When 
x…” (see Figure 2).  For instance, they wrote, “when you 
said, ‘I thought you played violin or piano,’” or, “when I 
was one of four women, and later one of three in a physics 
class of twenty,” or, “when you said, ‘you can’t code.’”  
(Their responses to the second part of the prompt, “what I 
didn’t say, was…” were recorded and played back through 
their audio cards.) Purely decorative cards were used to fill 
out the quilt, for visual variety, and to create space 
between the electromagnets to limit electromagnetic 
interference. 

The homemade cards participants built (audio 
cards, purely decorative cards, and text-based cards) were 
each composed of a hexagonal cardboard backing and a 
colorful piece of paper.  Each participant was encouraged 
to use stamps, stickers, decorative tapes, and embossing 
and cutting tools to add their own unique decorative 
features to the cards. Encouraging participants to include 
these distinctive details created a visual aesthetic that 
emphasized the diverse backgrounds of the participants.  
The audio cards, however, shared significant similarities.  
For instance, each featured a geometric spiral shape 
fashioned out of copper tape—this utilitarian shape formed 
the electromagnets which transmitted participants’ voices 
via electromagnetic waves. Each audio card was also 
adorned with a generic salutation, to identify, in broad 
brushstrokes, whom the speaker was addressing. For 
example, salutations included, “Dear Student,” “Dear 
Professor,” “Dear Friend,” or “Dear Colleague.”  The 
similarities that these cards shared served as a visual 
representation of the shared experiences of women and 
non-binary individuals in cisman-dominated STEAM fields.   

As participants completed all of their cards, they 
used Velcro to arrange and affix their speakers onto a 
single, large frame to create a design reminiscent of a 
patchwork quilt, as shown in Figure 3. The collective 
creation of the quilt-like installation highlighted the value 
of community-oriented solutions to the individual 
challenges faced by women and non-binary individuals in 
STEAM.   
 

 
Figure 3: A wood frame was constructed to hold 
participants’ hexagon tiles while allowing easy access to 
the electronics (so that cards could be turned off to save 
the batteries when they were not in use) (center). The 
wood frame was set up with audio tiles in the Science 
Library (left). The frame was designed to fit the custom 
hexagonal audio tiles in various configurations (right).    
 
3.2 Listening Context  
 
One of the least safe spaces for women’s voices is online, a 
space where fear of harassment or retribution is a frequent 
reality: women report being harassed online due to their 
gender twice as frequently as men [17]. Prominent women 
are also targeted and sexually harassed disproportionately 
to men [18]. The ramifications of these experiences can be 
significant since silencing of marginalized voices in the 
virtual world can have real-world consequences [19]. This 
installation inverts every aspect of this online scenario: 
whereas the anonymity traditionally afforded to internet 
trolls creates a space for their hatred to flourish, the 
anonymity (or near-anonymity) in this case is afforded to 
the women and non-binary participants, who are provided a 
safe space to share their thoughts: the lo-fi cards distort 
participants’ voices and recognition by passers-by, while 
possible, is unlikely.  There is also power in numbers – 
online, a single woman authoring an article on gender 
issues can bring forth an army of internet trolls. In this 
installation, rather than requiring any one single woman or 
non-binary person to bear the burden of speaking out on 
their own, the quilt represents the collective voices of 
many. The context of the installation furthermore 
dissuades troll-like behavior because visitors must 
experience it in person, where their interactions and 
reactions are on view for all to see.  There is no space for 
public comments; only an opportunity for 
listening.  Finally, the number of active listeners at any 
given moment is limited by the listening equipment 
available.  This means that those presenting the installation 
may choose how to balance the number of voices 
represented in the paper quilt with the number of listeners 
at any given moment.  This could create a striking image in 
the visible contrast of a single listener set against the 
backdrop of the paper quilt’s many cards.   
 
3.3 Sonic Material, Prompt, and Panel Discussion 
 
The nature of the sonic material in What I Didn’t Say is the 
critical defining element of the installation.  The 
installation prompt, “when x, what I didn’t say was…” was 
chosen to invite participant reflection.  It is a purposefully 
neutral prompt; participants could choose to use the 
opportunity to reflect on positive or negative experiences 
in their career, or both.  It was also intended to be a 
universally accessible prompt: it is common both to choose 
strategically not to say something in a given moment and 
also to think of what we ought to have said after the 
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moment has already passed.  The primary purpose of the 
prompt was to encourage participants to reflect on their 
careers and to share their stories with each other during the 
creation of the installation. The secondary purpose of the 
prompt was to provide participants space, in the final 
installation, in which to share thoughts that had previously 
gone unspoken, without fear of retribution. To help frame 
the workshop, at the start of the event, a panel of 
professional women and women and non-binary students 
were invited to share their own responses to the workshop 
prompt. Six individuals were invited to speak on the panel; 
these individuals were chosen to represent different fields, 
gender identities and expressions, as well as different 
racial and cultural backgrounds.  We began by inviting 
panelists to introduce themselves with their name, 
discipline, role at the college, and to share their pathway to 
their STEAM discipline.  Each panelist then responded to 
the installation prompt: “when x, what I didn’t say was…”  
Subsequently, panel moderators invited questions from the 
audience and facilitated a discussion around gendered 
experiences in STEAM. 

4. TECHNICAL AND LOGISTICAL 
REQUIREMENTS 

 Figure 4: Cardboard hexagon tiles had instructions 
printed on the back to help participants navigate the build 
process (right). The completed circuit used Velcro to 
attach the ISD1820 module and the coin cell battery 
holder to the cardboard audio tile, and copper tape and 
double-sided conductive fabric tape to connect copper 
wire leads from the module to the homemade 
electromagnets (left). The schematic was printed and 
provided for workshop attendees to follow along (center). 
 
4.1 Audio Cards: Electromagnet and playback device 
design (Technical) 
 
This project uses the ISD1820 record and playback module, 
a small electronic module similar to those found in 
greeting cards with recordable messages; each card 
requires its own discrete ISD1820 module for playback. 
Each module has an embedded microphone, memory for 
storing a short recorded message, buttons and input pins to 
control the module’s playback and recording state, and an 
amplifier. The modules have various possible playback 
states; in this installation, they are set to play sound back 
in a constant loop so that listeners will not have to press 
any buttons to activate playback. In a standard 
configuration, an external speaker must be attached for 
playback; in this installation, the modules are attached to 
homemade copper tape electromagnets instead. The small, 
lightweight modules are easy to affix to the cardboard 
backings with Velcro (Figure 4, left). These backings 
assist in bridging electrical connections between the 
ISD1820 chip and the homemade electromagnets on the 

paper cards. To streamline the build process for workshop 
participants, each hexagonal audio card cardboard backing 
has a vector-scored diagram of the electronic circuitry and 
various electrical connections participants will need to 
make and reinforce (Figure 4, right). Two large pieces of 
copper tape on either side of the cardboard backings serve 
as separate connection points for the two leads from the 
copper-tape electromagnets as well as connection points 
for the speaker outputs from the ISD1820 modules.  All of 
these connections are reinforced with double-sided 
conductive fabric tape (Figure 4, left). Each module 
requires a 3v power supply; a coin cell battery was chosen 
for this context because of its small form. Coin cell 
batteries are mounted in LilyPad coin cell battery holders, 
which have an on/off switch that allows us to preserve 
battery power; we also pre-solder leads to the battery 
holders ahead of the workshop to facilitate the connection 
between the battery and the module. This is the only 
soldering required for the workshop; the use of conductive 
tape removes any requirement for additional soldering.   
 

 
Figure 5: Listeners are provided with telephone tap coils, 
small amplifiers, and headphones, to listen to the 
recordings made by workshop participants, transmitted via 
electromagnetic waves (right). The copper tape 
electromagnets induce a current in the telephone tap coils 
when listeners bring them within a few inches of the tiles 
(left).  A listener used the telephone tap coil to seek out the 
voices and stories of different participants (center).   
 
4.2 Listening Aid 
 
Upon arrival at the installation, visitors were provided with 
a telephone tap coil, a small amplifier, and headphones 
(Figure 5, right).  When visitors brought the telephone tap 
coil into proximity with a homemade electromagnet, they 
were able to hear the message recorded by the participant 
via the electromagnetic waves generated by the current 
traveling through the copper tape spiral (Figure 5, left). 
This is possible because the electromagnetic field 
generated by the copper tape electromagnet induces an 
electrical current in the telephone tap coil.  When hooked 
up to an amplifier, we can listen to the fluctuations in the 
electrical signal that are created by fluctuations in the 
electromagnetic field created by the audio card.  (Earlier 
designs which required listeners to bring permanent 
magnets into proximity with the electromagnet to create a 
paper speaker were discarded when it was discovered that, 
in order to hear voices clearly using this technique, spirals 
needed to be wound very tightly around the paper. In 
prototyping, this winding and taping process sometimes 
took longer than 45 minutes; this process was deemed too 
tedious to incorporate into a short, public workshop.) 
Using the telephone tap coils, amplifiers, and headphones, 
the voices were easy to hear, and many of the recorded 
messages were relatively easy to decipher.  However, due 
primarily to the lo-fi recording modules, a significant 
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amount of noise was still present in the recordings. Rather 
than being an unwanted nuisance, this noise was a poignant 
reminder of the way in which these unspoken thoughts can 
be lost or forgotten in the din of everyday life.  
 
4.3 Workshop Overview 
 

 
Figure 6: Workshop participants used custom-made laser 
cut paper stencils to trace hexagonal or rectangular 
spirals onto their cards; they then followed these traces in 
affixing copper tape to the hexagon tiles to create copper 
tape electromagnets. Photo Credit: Oli Bentley.      
 
Eighteen Oberlin College students (ages 18+) and faculty 
and staff of all ages were recruited for this workshop.  The 
workshop population included women and non-binary 
faculty, staff, and students majoring in STEAM fields.  
The workshop was divided into five segments. In the first 
segment, participants were introduced to the prompt 
(“when x, what I didn’t say was…”), and listened to a 50-
minute panel during which non-binary individuals and 
women in cisman-dominated fields discussed their 
experiences working and studying in these fields. 
Participants were then invited to spend five minutes 
thinking and writing observations regarding their own 
experiences studying and/or working in cisman-dominated 
fields.  (This was originally planned as a think-pair-share 
exercise, but the exercise was truncated due to time 
constraints.) Each participant subsequently had the 
opportunity to submit their written responses for 
collection.  We asked that participants not include any 
identifying information in these written responses, such as 
their own names or names of other individuals involved in 
the event they described.  In the second segment, 
participants moved to community tables where the 
materials they needed to build a basic audio card (copper 
tape and paper) were already measured, cut, and laid 
out.  In this portion of the workshop, participants 
decorated and built their audio cards (Figure 6). (Each 
community table had at least one co-facilitator or 
volunteer who gave basic instruction and answered 
questions about how to build the electromagnets and paper 
cards.) Participants decorated and personalized their audio 
cards with paper crafting tools and other materials and 
used stickers to add a handwritten salutation to the front of 
their cards. They also created additional cards with written 
responses to the first portion of the workshop prompt: 
“when x…”.  With the assistance of the volunteers, 
participants bridged the gaps between the electromagnet 
and recording module, and tested the recording module 
itself.  After they confirmed their equipment was 
functional, in the third segment, participants found a quiet 
space to record their responses to the workshop prompt. 
For those who were uncomfortable recording their own 
voice for the purposes of the installation, we had 
volunteers on site to read and record statements written by 
participants. (No participants opted to use this 
accommodation.) The fourth segment occurred as 

individuals gradually came together to affix their cards to 
the large wooden frame to construct the patchwork paper 
quilt. The fifth and final planned workshop segment 
consisted of a facilitated discussion exploring the themes 
raised by the workshop and installation. In this first 
workshop iteration, organizers had to forgo this discussion 
when the workshop ran late. The installation was 
presented publicly for a period of three days; after the 
installation presentation, participants could choose to 
collect their audio and written cards (including all 
recorded material) or to donate their card for potential 
future iterations of the installation. At the end of the 
workshop, participants were emailed a link to complete a 
survey regarding their workshop experiences. As 
recommended by Oberlin College’s IRB committee, 
participants were able to opt out of any part of the 
workshop, including sharing their final materials in the 
public installation. Workshop participants could also 
choose to opt out of the survey entirely or to skip specific 
survey questions.  
 
4.4 Workshop Requirements 
 
Because the Crafting Sound: Hidden Voices workshop 
unfolds in multiple phases, and because each phase 
incorporates different types of activities – listening, talking, 
making, and recording – an ideal setting is a single venue 
that incorporates many different types of spaces such as a 
library.  (The initial panel and other discussion activities 
require a small open space with plenty of seating. 
Workshop segments that emphasize making require plenty 
of tables as well as a screen and projector. Quiet, semi-
isolated spaces are required in order for participants to 
make their recordings.) If a library or similar space is not 
available, and if the workshop is presented for a relatively 
small number of participants, it could also easily take place 
in a single room equipped with A/V support and with 
plenty of table space.  In this case, it would be ideal if 
nearby quiet spaces are available for when participants 
need to record; quiet hallways and other corridors with 
limited foot traffic could work well for these purposes. 
Given these requirements, and given the STEAM target 
population for this first workshop iteration, the Science 
Library at Oberlin College was identified as the ideal site 
for this initial workshop and installation presentation. 
 
4.5 Installation Requirements 
 
The installation itself is relatively self-contained: since 
each audio card uses its own discrete ISD1820 module, and 
is powered by its own 3v coin cell battery, no external AC 
power source, computer, or audio interface is required to 
run the installation.  This makes the quilt easy to install, 
and it could hypothetically be installed successfully in any 
number of different locations. In general, it is 
recommended that the project is installed in a relatively 
quiet location, for easy listening.  Because the installation 
is heard only via headphones, and makes no audible sound 
to passers-by, it can be installed in very quiet spaces 
without causing any disturbance.  However, in order to 
hear all of the voices, visitors must be able to reach all of 
the audio cards.  The maximum height of the installation is 
therefore also a significant consideration in choosing an 
installation location.  The final consideration is that the 
quilt must be installed near a staffed desk.  This is in part 
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because visitors need to borrow listening equipment in 
order to listen to the installation.  It is also because the 
installation must be easily accessible to visitors in order 
for them to listen to the installation; this accessibility 
makes the project susceptible to vandalism and having a 
staff person onsite helps to deter potential vandals. 

5. OUTCOMES 

 
 
Figure 7: Selected results from workshop participant 
survey responses. 
 
5.1 Workshop Participant Feedback   
 
Our primary study population was the Crafting Sound: 
Hidden Voices workshop participants. Participants were 
recruited via departmental email lists and RSVPs were 
required for the workshop.  A short promotion for the 
workshop was posted on the Technology in Music and 
Related Arts (TIMARA) departmental website for 
recruitment purposes as well. Short surveys (including 
fewer than 10 questions) were made available to all 
workshop participants and all participant responses were 
included in survey results; participation in the surveys was 
voluntary and no rewards were provided for participation. 
From participant surveys, we collected qualitative and 
quantitative data to address our primary research questions 
regarding the impact of the workshop and installation 
experience and its potential value as a community-

building tool for women and non-binary individuals 
working in STEAM fields. Some questions also sought to 
examine the effectiveness of the workshop more generally. 
Participants were asked to rate activities (on a scale from 
1 to 10) and to provide written feedback for workshop 
activities including those designed to frame the event (the 
introduction, panel, and facilitated discussion), the build 
process for the installation itself, as well as the overall 
community building nature of the event.  

Of the eighteen workshop participants, twelve 
responded to the survey (Figure 7).  The responses were 
overwhelmingly positive.  In response to the question, 
“How would you rate the introduction, panel, discussion, 
and other activities designed to frame and/or contextualize 
the What I Didn't Say workshop,” six participants (50% of 
respondents) rated the workshop as 10/10, three rated the 
workshop at 9/10, two at 8/10 and one at 5/10.  One 
respondent explained, “[I] thought it was a beautiful and 
powerful prompt! [I]t definitely seemed to spark a lot of 
conversation. [I] found the panel discussion to be very 
moving and inspiring and [I] definitely knew exactly what 
[I] wanted to say as soon as it finished.”  Those who 
criticized the framing activities unanimously felt that there 
should have been more opportunity for participant 
discussion: “I wish we broke up into small groups for 
discussion where everyone could speak; once we got to the 
tables the conversation was really only around construction, 
so there wasn't a time to share my own experiences.” 
(Planned time for participant discussion was cut short in 
this first project iteration when the panel and build process 
ran late.  Future workshops will be planned for longer 
periods or will be divided into multiple events.) 

In response to questions about the build process 
for the installation, seven participants rated the process as 
10/10, three as 9/10, and two as 8/10.  Written feedback 
highlighted the value of having the electronics vector-
scored on the back of the cardboard hexagons and the 
value of the peer helpers: “I thought the diagrams were 
really clear, I liked how the cardboard had a diagram 
printed on it to show us where everything went. I also liked 
how there were helpers around as well.”  Others valued the 
room for creativity: “The instructions were easy to follow. 
Anytime I was lost there were people around to help me. I 
thought that the build process provided enough flexibility 
and time for me to be creative with the project. It was a 
cool thing to make and I sort of understand how it works, 
but if I were on my own I would have no clue how to make 
such a thing again.”  The primary criticism was that 
explanations could have been clearer: “Explanations were 
a bit difficult to follow but generally ok. I think I would 
have had a harder time had I not previously taken Physics 
112 Electricity and Magnetism.” 

Six of twelve respondents rated the community-
building opportunities during the workshop at 10/10, two 
at 9/10, three at 8/10, and one at 7/10.  Some felt that the 
workshop provided space to bond over shared experiences: 
“I had good conversations with people I already knew from 
like, classes. Like complaining about a specific cismale 
professor who had been misogynistic and racist to a lot of 
people we knew mostly. Validating to bond over shared 
experiences.”  Others wished there were more opportunity 
for facilitated discussion: “[I] think it would be cool to be 
able to do a little bit of small-group discussion and sharing 
after the workshop so we could break down some of our 
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own experiences. [E]verything was very well run, though, 
and [I] felt like the panel was the perfect length.”   

The recurring suggestion to incorporate 
additional opportunities for group discussion demonstrates 
that this workshop needed more time and space to reach its 
full potential.  This could be achieved, as suggested by one 
of the panel co-moderators, by making the panel a separate 
event. This could also be achieved by changing the 
context: in this first iteration, the workshop was extra-
curricular, and was presented just before mid-terms to a 
group of self-selected participants.  For instance, the 
workshop was presented as part of orientation activities at 
the start of the year, students might have more time to 
dedicate to a longer workshop.   
 
5.2 Installation Attendee Feedback 
 
The What I Didn’t Say installation followed the Crafting 
Sound: Hidden Voices workshop and was advertised 
similarly through departmental mailing lists; it was also 
listed on the Oberlin College campus events calendar and 
posters were hung around campus.  In addition, the 
installation itself was in a public place, so that some 
visitors discovered it by chance. Oberlin College’s Office 
of Communications wrote an article about the installation 
as well.  Those who attended the installation had the 
opportunity to complete surveys regarding their 
experiences by following a short link from a card provided 
on site.  Potential installation attendees included college 
students, faculty and staff of all ages, as well as members 
of the general public. Survey questions explored how the 
attendees learned about the installation, why they chose to 
attend, whether they attended by themselves or with others, 
and similar contextual information.  The survey also asked 
attendees to share elements of the installation that stood 
out to them and their experience of the installation more 
generally. The installation was presented for three two-
hour periods. While approximately ten individuals checked 
out equipment to listen to the installation over the course 
of the three presentation days, only one attendee responded 
to the survey. The respondent identified herself as “a 
woman considering a math major.”  She wrote, “[The 
installation] helped remind me how much these problems 
of cis-man-dominated fields still exist and affect so many 
people…It was empowering to hear people responding to 
others who doubted them by saying ‘I can do this’ so 
confidently, and especially when someone said ‘I’m 
qualified, I deserve to be here,’ because as a quantitative 
skills tutor who feels like an impostor in that position, that 
phrase was really powerful and something I need to remind 
myself.” 

Because the installation itself is silent without 
use of a listening aid, and because it was situated in the 
Science Library, where students tend to come to study, 
there were relatively few installation listeners. People 
tended to look and were less likely to take the time to 
check out the gear required to listen.  For future iterations, 
it will be important to consider how to encourage potential 
visitors to stop and listen.  While the Science Library felt 
like an ideal location for the installation due to its content, 
it seems as though presenting the installation in a different 
context, such as an art gallery, where people are visiting 
for the purpose of viewing and listening to art, might prove 
more effective in the long run.    
 

6. FUTURE RESEARCH  
 
What I Didn’t Say is a project that could—and hopefully 
will—serve many different communities of people with 
stories to share. After the workshop has been run a few 
times for different communities and the build process and 
workshop structure has been further optimized, future 
plans include developing instructions for the project to be 
released with a Creative Commons Attribution license.  
This would provide any community of individuals an 
opportunity to mount their own workshop and installation. 
In addition, following the tradition of many other 
collective crafting installations, we hope to work with an 
organization to develop a remote version where 
participants build hexagonal tiles on their own and mail 
them in for installation [20]. While the project could serve 
any community of individuals with a story to share, given 
the emphasis on the crafting tradition and the historical 
and contemporary gender associations of women with craft, 
as well as the STEAM-oriented nature of the installation 
project itself, it felt particularly appropriate that the first 
community that was served was a community of women 
and non-binary individuals in cisman-dominated fields 
within the STEAM community. 
 

7. CONCLUSION 
 
In recent years, researchers have made use of existing 
women-dominated crafting communities to present hybrid 
workshops that blend crafting and technology; by sharing 
these workshops within these existing communities, 
educators have been able to empower more girls and 
women to learn about cisman-dominated technical fields 
such as electrical and software engineering [21].  These 
workshops are promising tools for recruiting more girls 
and women into the STEAM classroom; the problem of 
how to change the culture of these fields in order to retain 
these girls as they grow and begin their professional 
careers still remains.  What I Didn’t Say brings crafting to 
a community of women and non-binary individuals already 
steeped in cisman-dominated technical fields; rather than 
using craft to introduce women and girls to creative 
technologies, it uses craft to introduce women and non-
binary individuals in STEAM fields to one 
another.  Quilting circles have long served to bring 
communities of women together; the collective, 
community-oriented fabrication process is a central feature 
of the final What I Didn’t Say installation and it is in this 
spirit of collective making and community building that 
this workshop was designed. It can be difficult, in our 
everyday professional lives, to find the time, space, and 
courage to speak openly about our experiences as women 
and non-binary individuals in cisman-dominated fields. 
This workshop provides time, space, and a context in 
which such conversations occur organically.  Furthermore, 
the collective making in which participants engage fosters 
community growth—in a group of individuals who might 
otherwise be strangers to one another—by creating a 
shared sense of purpose, space to listen to one another’s 
experiences, and an opportunity to be heard.   
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