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Augmentative and Alternative Communication (AAC) technology has potential to improve wellbeing and communication
access for speaking and semi-speaking autistic adults, but most research, design, and provision focuses on non-speaking
autistic children. We conducted two virtual participatory design sessions with five autistic adults who have situational or
occasional difficulty speaking to elicit their values around communication and AAC design. We found that social stigma is a
major barrier to effective communication and can be mitigated through aspects of AAC design that increase users’ agency
in social situations. Communication difficulties and AAC use held many affective dimensions, including positive emotions
such as joy, relief, and calm and challenging emotions associated with stigma and internalized ableism. Privacy and a
related preference for dedicated devices and wearables over applications were key priorities identified by participants. We
offer a discussion of ways that autistic adults’ values around communication can guide the design of communication tools.

1 INTRODUCTION

Autistic' people face many barriers to effective communication, including social stigma, others’ lack of
understanding around their communication styles and needs, and lack of sufficient supports for people whose
speech is intermittent or unreliable [43,68,108,112]. Augmentative and Alternative Communication (AAC)
tools (Fig 1) have been employed to support the communication of autistic people since the 1980s [43].
However, most AAC research, design, and service provision for autism focuses on nonspeaking autistic
children. Many autistic adults who have access to speech experience “intermittent” or situational difficulty
speaking or find that their speech is “unreliable” or “insufficient” to “fully meet their communication needs”
[112]. Their needs differ significantly from those of children in areas including range of functions, visual
design, communication goals, settings of use, and availability of services and financial support [28,72,112]
and are not adequately considered in AAC research, design, and provision. A better understanding of
situationally nonspeaking autistic adults’ needs, values, and priorities around AAC and communication is
necessary for the design of more effective and appropriate AAC tools for this population.

' We have chosen to use identity first language (“autistic people”) rather than person first language (“people
with autism”) due to research and statements from autistic advocacy organizations indicating a preference for
identity first language among the majority of autistic people [11,17,18,51]. Both identity first and person first
language were used in recruitment to respect differences in language preferences.



Figure 1: AAC Mobile Applications

To address this gap, we conducted two virtual participatory design (PD) sessions with five autistic adults to
elicit their values around communication and AAC design. Our research questions were:

(1) What do situationally nonspeaking autistic adults value in assistive communication technologies?

(2) How can participatory design sessions with autistic adults, conducted effectively and accessibly,

enable us to design technology with and for situationally nonspeaking autistic adults?

The sessions consisted of discussions, brainstorming, and design activities aimed at “problem setting”
(defining the problem, priorities, and values), “envisioning” (generating ideas about possible designs), and
“concretising” design ideas through iterative sketching [13]. Following PD traditions that aim for exploration
and “future making through design” [13,27], our goals were exploratory with a focus on better understanding
the barriers that autistic adults face due to difficulties with speech and lack of appropriate AAC tools, and
determining open-ended priorities and opportunities rather than detailed design specifications. We chose PD
in order to take a strengths-based approach that viewed autistic people as experts on autism [34,69] and put
their perspectives and experiences at the center of the design process.

We found that social stigma was a major barrier to effective communication and AAC use, resulting in a
loss of agency. AAC tools for this population should therefore be designed in ways that mitigate social stigma
and increase user agency. Next, in contrast to autism research that has focused on difficult and challenging
emotions [24,62,85], we find that there are many affective dimensions to speech difficulties and AAC use,
including positive emotions such as joy, relief, and calm that are rarely considered in autism research. Finally,
when asked about their priorities for AAC features, participants considered privacy a key priority, an area
rarely addressed in AAC and other disability-related research and design [5,92,102]. Privacy concerns led
participants to prefer dedicated devices and wearables over AAC applications.

This work opens up new directions for developing AAC tools that better align with the needs and priorities
of autistic adults who have occasional or situational difficulty speaking. We describe key priorities and design
ideas shared by participants during the session and discuss additional areas for future research. We close by
offering some methodological reflections around conducting virtual PD with autistic adults



2 BACKGROUND

2.1 Autism

Differences in social interaction, communication, interests, movement, and sensory experiences are key
characteristics of autism, a lifelong developmental disability [20,50,74]. In contrast to research that frames
autism according to the medical model as deficit to be eliminated, we have instead relied on a social model
and neurodiversity framework that focuses on celebrating strengths and differences while ameliorating
difficulties and barriers, many of which are socially imposed [20,50,90,106]. While social model and
neurodiversity approaches to autism and assistive technology research have historically been
underrepresented, recently there has been a groundswell of work in this area [5,20,90,91,105,106,109].
These approaches are a particularly good fit with PD as it is often grounded in socio-technical and strengths-
based approaches that place emphasis on the social context of technology use and the strengths and
knowledge that intended users of a technology can bring to its design [83]. While PD is not inherently
liberatory [39,90] and has limitations, including requiring significant amounts of labor from the participants [6],
when done well it has the potential to counter “epistemic violence” [109] by placing disabled people’'s
perspectives and priorities at the center of technology design [7]. Following the PD tradition of understanding
participants as domain experts [83], we view our participants as experts on autism [34,69] and draw on their
lived experience to determine priorities for AAC design for speaking and semi-speaking autistic adults.

2.2 Gaps in AAC Design

Augmentative and Alternative Communication (AAC) is a category of assistive technology that supports
communication for people with a wide range of speech and communication disabilities. AAC takes many
forms, including low-tech tools such as communication cards and boards, high-tech tools such as smartphone
and tablet applications or dedicated speech generating devices, and unaided strategies such as signs and
gestures [99,112]. AAC has been employed in autism service provision since the 1980s, but, like most autism
research and services, has focused largely on autistic children [43]. A building body of evidence suggests that
AAC tools can be highly effective in increasing wellbeing and access to social participation, employment,
education, and healthcare for autistic adolescents and adults, but much more research and development of
AAC technologies that support the unique needs of autistic adults is needed [30,45,66,99,112].

Many autistic adults have complex communication needs, however most autism research and service
provision focus on children, leading many autistic adults to not receive communication services and supports
[41,43,45,87,99]. It is common for parents, caregivers, and healthcare and service providers to overlook the
communication needs and challenges of autistic adults as they age out of AAC and speech pathology
services, especially for those adults who can speak and understand speech some or most of the time and for
those who are undiagnosed or are diagnosed later in life [43,112]. Levy & Perry [56] estimate that while
roughly 20-30% of autistic adolescents and adults have no or very limited speech, the remaining 70-80% still
experience some differences and challenges around speech and language. Many autistic people who use
speech experience speech that they find to be “intermittent”, “unreliable”, or “insufficient”, particularly during
periods of anxiety, illness, stress, sensory overload, meltdowns, co-occurring conditions like migraines and
epilepsy, and/or in specific social environments [112]. The focus of AAC research and development on autistic
children and non-speaking autistic people thus results in a significant gap for the majority of autistic adults



who can speak some or most of the time but whose ability to speak is not always reliable, especially during
periods of crisis or high stress.

There have been many critiques of gaps in AAC research and design, including:

e lack of attention to fit between the user and the AAC technology [16]

e high learning demands [57]

e lack of attention to aesthetic elements [57], “qualities of interaction” [79], nuance and expressivity of

AAC voices [77-79], and the “psychological and sociological impact” of the devices on their users [1]
e imposition of external values and priorities of nondisabled designers [79,90] and lack of understanding
of what constitutes a successful outcome from the perspective of AAC users [16]

¢ high cost and structural inequalities based on social class and cultural background [4,112].
While many of these critiques focus on AAC design and provision for children, they become even more
relevant when considering AAC use by adults, who are not usually imagined to be the primary users of these
technologies. The needs of children and adult AAC users also differ significantly, as children primarily use
AAC for making requests while adults use a wider range of functions, including giving information, making
comments, and asking questions, which are not necessarily well-supported by existing designs [72]. These
gaps in AAC design result in risks of underutilization or abandonment of the technologies and diminish their
potential benefits [16]. AAC users and potential users are “rarely involved in decision-making relating to AAC”
[16] resulting in AAC technologies reflecting “the conceptual models and priorities of nondisabled adults” [57].
PD with current and potential AAC users can address many of these critiques by placing the needs,
experiences, and priorities of the users at the center of the design [10,78,90].

2.3 Participatory Design and Autism

Participatory Design (PD) is an approach in which stakeholders, especially the intended users of a
technology, are invited to participate in the design process. PD was developed in Scandinavia in the 1960s
and 70s and is rooted in labor and civil rights movements [83]. The goals of PD are thus democratic and
emancipatory with an “unshakable commitment to ensuring that those who will use information technologies
play a critical role in their design” [83]. PD places an emphasis on mutual learning, trust, and equalizing power
relations between participants and designers and takes a socio-technical approach recognizing that
“information technology is never neutral.” PD therefore takes an exploratory approach to design, inviting
stakeholders to define the problem as well as the solution [83].

PD has been employed for the design of a range of assistive technologies, though it remains
underutilized [80]. A PD approach to assistive technologies is useful as it allows for a holistic understanding of
user motivations and needs, helps avoid early abandonment, and can rectify the knowledge gap created
when nondisabled designers “do not consider [the] voices [of users with disabilities] from the beginning of the
design processes” [80]. The field of AAC research and design has been critiqued for settling “into rather
conservative ways of approaching communication devices” [77]. While there have been calls to bring person-
and user-centered approaches to AAC research [58] and user-centered approaches are becoming more
common, many of these have involved the use of personas [95,96], PD with nondisabled peers [59], or
involvement of disabled users in evaluation but not initial design [19,38] rather than PD with disabled users.
Most of these studies have also centered on AAC technologies for users with motor disabilities, cerebral
palsy, and aphasia rather than autistic users. There have been several PD and co-design studies of AAC and



other assistive communication technologies [1-3,19,25,38,54,59,64,82] but none have focused specifically on
AAC for autistic adults.

Several PD studies have worked with autistic people, primarily with children and adolescents, mirroring
wider trends in autism research [9,20,22,28,31,33,36,37,60,61,63,67,75,94,111]. These studies focus on
social skills training, education, wellbeing, or assistive technologies not related to communication or AAC.
While some researchers have expressed concerns that PD approaches may not be suitable for working with
autistic people [100], several PD studies have found high levels of engagement, valuable contributions, and
positive experiences for participants when providing sufficient scaffolding and support [9,111]. Zhu et al. [111]
argue that a PD approach to autism research in HCI is valuable as the autistic adolescents they worked with
“expect to make design decisions for applications built for them” yet often encounter a poor user experience
with technologies that do not take their unique perspectives and experiences into account.

As Spiel et al. [90] note, however, PD approaches are not inherently liberatory and empowering, as half of
studies that employed PD methods for designing technologies for autistic children worked with proxies, such
as parents, professionals, or nondisabled children, who only have indirect insight into the autistic children’s
experiences and perspectives. Even among the studies that worked directly with autistic children, Spiel et al.
[90] found that study design decisions often marginalized the participants and allowed them minimal say over
the goals and priorities of design. Harrington et al. [39] argue that for PD research with underserved
populations to be equitable and empowering, researchers must take into account “the history of their
discipline,” some of which will “undoubtedly hold particular traumas for communities that are oppressed.” In
the context of HCI research with autistic people, this history includes a focus on “normalizing technologies”
[106] that limit users’ agency, increase social stigma, contribute to interventions that have been linked to the
development of PTSD, and may increase rates of suicidality [90,106]. A PD approach to AAC design for
autistic adults that is rooted in a neurodiversity framework has the potential to bridge the existing gap between
AAC researchers, designers, and providers and the current and potential users they are intending to serve.

PD has traditionally been conducted in co-located spaces. Virtual forms of PD are a new area without much
published research, though we will likely see at least a temporary shift to virtual PD due to the COVID-19
pandemic. While adapting PD activities to virtual contexts can come with challenges and limitations, it can
also offer opportunities for new and creative ways of engaging with participants [52,55], requiring “fresh
approaches to traditional methods” [98]. In-person PD approaches have been employed successfully with
groups of autistic participants, but virtual PD offers additional accessibility benefits that can reduce several
barriers identified in previous studies [9,32,111], including a reduction in sensory stimulation and the
discomfort of being in an unfamiliar environment, greater ease of facilitating multimodal communication such
as typing as an alternative to speaking, and reduced social anxiety. Virtual approaches to PD can also be
useful for working with groups that are geographically dispersed where community building often happens
online, such as disabled and LGBTQ people, as well as for recruiting a more heterogenous group of
participants.

3 METHODS

To understand our research questions regarding autistic adults’ needs and values around communication, we
conducted two virtual PD sessions with five autistic adults who have occasional or situational difficulty
speaking.
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3.1 Positionality Statement

| am an autistic researcher who experiences occasional difficulty speaking. The study was motivated by my
frustrations with a lack of AAC tools designed for speaking and semi-speaking autistic adults and
conversations about this topic with autistic friends and others in online autistic communities. The method of
PD was selected due to the heterogeneity and diversity of experiences among autistic adults, the
collaborative elements of PD, and the desire to center the ideas and experiences of underrepresented autistic
people in research on assistive technologies intended to serve them. Since PD emphasizes mutual learning
between participants and designers, building trust, and equalizing power relations [83], | shared my autistic
identity and investments in the topic during recruitment and participant onboarding. | also shared several of
my own experiences, ideas, and sketches — a modification of Benton et al.’s [9] suggestion of providing
example ideas and designs — while making it clear that participants were welcome to disagree with my and
each other’s ideas.

3.2 Participatory Design Sessions

We conducted two virtual PD sessions over Zoom video conferencing. The sessions were spaced one week
apart with each session lasting one hour. Jamboard (Fig 2), a collaborative digital whiteboard platform in the
Google Workspace, was used in combination with Zoom because it has a simple, uncluttered interface, is
easy and fast to learn, and is similar to other Google Workspace tools that many participants would already

be familiar with. Both sessions were first piloted with the research team to refine the activities and approach.
= -
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Figure 2: An activity slide on Jamboard (identifying information removed)

The first session focused on “problem setting” (defining the problem and priorities, following the ethos of
PD) and “envisioning” (generating ideas about possible designs) [13]. After a warm-up introductory activity,
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participants were asked to complete a “pain/gain map” activity, which was modified to focus on the
participants’ direct experiences rather than on a hypothetical persona [53]. This activity grounded discussion
in participants’ personal experiences and produced an artifact that was referenced in future design activities.
This activity drew on the technique of scenarios [13] without requiring participants to disclose more than they
were comfortable with or present experiences in a linear format. Taking a strengths-based approach, we
focused on identifying strengths, dreams, and goals as well as challenges with communication and AAC use.
The final activity in the session asked participants to envision an “AAC Device of the Future” using a
speculative brainstorming approach. This activity focused on determining values and priorities around AAC
technologies rather than on implementation and produced another artifact that was referred to in later design
activities.

The second session focused on “concretising” through sketching. As Bratteteig et al. [13] recommend, we
used sketching activities “for exploring and mutual learning rather than for specification of a solution”. We first
presented several images of existing AAC devices (Fig 3), including applications, dedicated devices, a watch,
and low-tech tools such as communication boards, as probes for discussion [13]. The initial discussion was
followed by two rounds of individual sketching, the second inviting participants to build on another
participant’s design. Some participants chose to sketch digitally and others sketched their designs on papers
and uploaded photos of the sketches. This approach provided time for participants to gather their thoughts
before being asked to share and encouraged collaboration without requiring breakout rooms, which pose
accessibility barriers and can be difficult to monitor. Sketching activities were based on the 6-8-5 activity [53],
with timing modified based on feedback from a pilot session, which included two autistic people. To reduce
time pressure and account for technology lag, the number of sketches requested was lowered to 1-4 from 6-8
and the time allotted for each round was increased to 9-10 minutes from 5. The session concluded with an
activity asking each participant to share three things they liked and three questions they had about other
participants’ sketches.
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Figure 3: Jamboard slide with images of existing AAC tools presented prior to the “concretising” through sketching phase



We used existing guidelines for engaging with autistic participants [23,71] and facilitating virtual workshops
[52,98] to inform the structure and interactions in the PD sessions. For example, we encouraged multiple
modes of participation, including speaking, chat, typing on Jamboard, and sketching. We shared the agendas
ahead of time, split activities into two shorter sessions to reduce potential for fatigue and sensory overload,
provided examples and probes for each design activity, and provided live captioning through CART. We
aimed to create an environment that was accessible, welcoming, and affirming by sharing accessibility
information from the outset, checking in about access needs at multiple points throughout the process, and
sharing the lead facilitator’s personal experiences and investments around the topic.

Table 1: Design Session Activities

Activity Prompt Purpose Phase

Session 1

Pain-Gain Think about a recent time you had difficulty speaking. Understand the experience of Problem

Map Write down or draw a few “pains” related to this communication difficulties. Identify Setting
experience (thoughts or emotions, issues, or strengths, dreams, goals, challenges,

barriers). Now write or draw a few “gains” (things that and barriers around communication
went well, strategies or tools, goals and desires, or and AAC use. Produce an artifact to

things that would have been helpful). refer to in future design activities.
AAC Device If you could create an AAC device of the future, what Determine values and priorities Envisioning
of the Future are things it MUST have? What would be NICE to around AAC technologies. Produce
have? What should it definitely NOT have? If you an artifact to refer to in future design
could only have 3 things on this list, what would they activities.
be?
Session 2
Existing AAC The Jamboard has a few images of existing AAC Warm up. Build an understanding of
Tools tools as a starting point for discussion. Is there what does and does not work in

Discussion  anything you like or dislike about any of these? How existing AAC technologies.
well do they fit the priorities we determined?

Sketching Sketch out 1-4 ideas for an AAC tool in 10 minutes. If Concretize and build on ideas through Concretisin
Round 1 you'd prefer, you can also write out ideas instead of  sketching. Explore ways that values g

drawing them or use a combination of words and and priorities can be expressed

images. Ideas don’t have to be detailed or realistic. through designs.
Sketching Repeat the process above, but this time build on Further develop ideas through Concretisin
Round 2 someone else’s idea. iteration and collaboration. g
Comments  Take a few minutes to think of ~3 things you liked Determine priorities, confusing Concretisin
and most about other people’s ideas and ~3 questions elements, and further directions to g
Questions that you have. explore. Deepen understanding of

motivations and feelings.

3.3 Recruitment

We recruited participants through email listservs of support and advocacy groups for autistic adults and social
media (Twitter, Reddit, Tumblr, and Facebook). Through these sources, 87 people responded to the
screening survey. There were three eligibility criteria: identifying as autistic, having autism, or being on the
autism spectrum; being 18 years of age or older; and experiencing occasional or situational difficulty
speaking.



3.4 Participants

We selected five participants from the screening survey. Since autistic people of color, women, and nonbinary
people are often underrepresented in autism research [35,47,48,70,86,88,90,93,97,103], respondents from
these groups were prioritized. Participants were between 18-43 years old. One was female, one male, and
three nonbinary. All participants had at least one additional disability, including ADHD, mental health
conditions, chronic illnesses, chronic pain, dyspraxia, sensory processing disorder, and speech disorder. The
frequency with which they experienced difficulty speaking varied from several times a month to about once a
day. Three participants have had previous experience with AAC tools but did not use AAC tools the majority
of the time they had difficulty speaking.

Table 2: Participant Table

Pseudonym Age Gender Race/ Ethnicity Frequency of Speech Difficulty Prior AAC Use
Wei 23 Nonbinary Asian About once a day Yes

Frank 18 Nonbinary Asian Almost always Yes

Catherine 43 Female Caucasian Several times a month to several Yes

times a week
Rullo 21 Nonbinary Latine, mixed race  Several times a week No
Sean 28 Male Black, biracial Several times a week No
3.5 Analysis

We analyzed the data (transcripts of recorded audio, chat transcripts, and PDF downloads of the Jamboard
slides) using reflexive thematic analysis (TA) [15]. We selected the TA approach because the sample was
relatively heterogeneous and we aimed to capture diversity and identify themes across the dataset. TA also
enabled us to focus on “actionable outcomes” and “clear implications” for the practice of AAC research and
design, with an interest in “how personal experiences are located within wider socio-cultural contexts” [14]. |
coded all data was coded iteratively in Dedoose. | developed three themes inductively based on patterns
observed in the codes through discussions with the thesis advisor. The codes fell into nine main categories:
Barrier (from difficulty speaking or to AAC use), Cause/ Contributor to Difficulty Speaking, Emotion and
Sensation, Feature of AAC Technology (negative or positive), Goal/ Desire, Mitigator, Situation, Social
Attitudes, Tool. These codes will be described in more detail in the findings as they relate to the three themes:
(1) stigma and loss of agency (Barrier, Cause/ Contributor, Situation, and Social Attitudes codes); (2) affective
dimensions of AAC (Emotion and Sensation, Barrier, and Mitigator codes); and (3) priorities for AAC features
(Feature, Goal/Desire, and Tool codes).

4 RESULTS

We found that stigma, agency, and affective dimensions are key factors that should be considered in the
design of AAC tools for this population. Privacy and a related preference for dedicated devices and wearables
over applications were the main priorities identified by participants.

4.1 Stigma and Loss of Agency



Throughout the design sessions, participants shared criticisms about specific features of AAC tools, from
visually overwhelming design, to difficulty setting the technology up, to confusing and ambiguous images.
However, when asked directly about the biggest barriers and issues that they faced when they had difficulty
speaking, nearly all participants focused on the impact of stigma and societal attitudes. Reflecting on a recent
incident when she had difficulty speaking, Catherine wrote, “/ was afraid that the people would call an
ambulance and | would be tied again. | didn’t had my tablet [...] and was doing a lot of stereotypies which
seemed to afraid people. [...] But was also discouraged [...], people will talk to me like I'm a child on a
nonverbal day. Even professionals will talk [...] like I'm not in the room.”? Catherine’s fear of stigma was based
on her prior experience of being restrained in an ambulance when someone called emergency services when
she was having difficulty speaking. While not having the tablet with Catherine’s AAC app posed an additional
barrier to communication, her main concerns were around the violence she has faced due to other people’s
fear and lack of understanding of her difficulty with speaking and the way she moved. This indicates an
important difference between the ways adults and children use AAC that must be taken into account when
designing AAC tools for autistic adults, as children likely have an adult with them while adults often may not.
Catherine’s fear was heightened during the incident when she did not have access to her AAC tool, but she
also connected this fear to a broader sense of discouragement, since even when she has had access to AAC,
other people, including professionals, do not treat her seriously because she cannot speak.

Frank also expressed fear around the general societal stigma of using AAC, writing that they were “afraid
that other people will judge us if we use AAC apps because people treat speaking as the superior form of
communication & we look ‘obviously disabled’ & be a target of ableism.” Wei shared concerns about stigma
and perception of AAC users in relation to opportunities for employment and economic mobility, a key concern
for autistic adults as 50-85% of autistic adults in the US are estimated to be unemployed [21,66,84]. Wei
wrote that he was “worried about a potential job interview; | am incredibly bad at speaking in interviews but
also obviously concerned that AAC use will weigh against me.” Fear that employers would perceive AAC use
to be unprofessional or indicative of lower competence poses a barrier in a high stress situation of a job
interview where AAC might be particularly helpful. Rullo shared an experience in which another person’s lack
of patience and understanding resulted in an increase in stress during an already distressing situation: “/ had
a hard time communicating an emergency after a person was violent and the person supposed to help only
triggered a meltdown by not being patient and waiting for me to talk”. Ableist assumptions that AAC use
indicates a lack of competence present a major barrier to AAC use even when a person has access to an
AAC tool. Some, like Wei, are forced to choose between using a less accessible mode of communication or
appearing unprofessional if they use AAC in high stakes settings like a job interview. Others, like Catherine,
Frank, and Rullo, were unable to receive the support they needed due to other people not understanding their
communication needs.

A thread that connects participants’ experiences of stigma and social bias against people with
communication differences is a loss of agency, heightened by the fact that participants often had the most
difficulty speaking in situations in which they were already feeling vulnerable, such as in emergencies, periods
of high stress, and high stakes events such as job interviews. This loss of agency variably took the form of
physical restraint, infantilization, and assumptions of incompetence and intensified the challenges and

2 Spelling and punctuation have been edited in some quotes for clarity.

10



communication barriers that participants faced. AAC tools that, as Williams & Gilbert [106] and Spiel et al. [90]
recommend, focus on increasing their users’ agency can help users to mitigate the stigma and more
effectively navigate inaccessible social environments. Following Spiel et al., Williams & Gilbert, Ibrahim et al.,
and Valencia et al. [46,90,101,106], we understand “agency” as user control over aspects such as when and
how to use a technology, when to communicate, what to say, whom to address, and how to influence the
ways that conversational partners respond in order to “further an individual's objective in the face of outside
structure or constraints” [101].

The participants in the PD sessions shared several potential design strategies for mitigating stigmatizing
perceptions of AAC devices. Sean shared, “/ feel there would be less stigma towards AAC if things weren't all
cheerfully colored little doodles? [...] we might get taken more seriously if it quote looks professional.” Sean’s
comment echoes Catherine’s observation that she was treated “like a child” by others, including professionals,
when she used AAC. While a visual design that is aimed at adults rather than children would not eliminate
ableism, it could help reduce some of the stigma in situations where autistic adults are already fighting an
uphill battle against infantilization. Participants also discussed several features that would provide them with a
greater degree of control over aspects such as mode and voice than existing AAC tools they have used
currently allow. Design decisions around volume, tone, and other aspects of voice can provide users with a
greater degree of agency, allowing users to choose when and how to draw attention to what they have to say
or to blend in, depending on their goals and the environment that they are in. For example, many participants
expressed a strong desire for a tool that would allow them to switch between visually displaying text and
reading the text out loud. Being able to visually display the text is beneficial in settings where there is a need
for privacy or quiet, such as a library or a professional setting, when in a very loud environment, or when
communicating with someone who is D/deaf or hard of hearing. In other situations, the conspicuousness of
the speech can be a major advantage. Catherine noted, for example, that “The ‘voice’ of the AAC software
kind of forces [people] to ‘listen’ to what | have to say,” whereas when she was only typing on her tablet, many
people refused to look at the screen. Wei, on the other hand, shared that “using my [AAC] app [during Zoom
class] feels disruptive because suddenly everyone will be noticing me since the robotic voice is distinctive,”
indicating that a less conspicuous voice would help to reduce the stigma and unwanted attention in that
context. Other related requested features included the ability to express emotions through tone, a voice that
mimics the user’s voice, loud speakers for noisy environments, and the ability to play animal sounds as an
alternative for self-expression.

The AAC technology by itself also will not increase levels of social understanding of autism and
communication needs and access, but it can provide its users with tools to help bridge gaps of understanding.
For example, Sean proposed an “emergency mode” — a button that can be clicked when the user is feeling
overwhelmed that will say “quiet please, thinking” to indicate to others that the user needs space to express
what they want to say. Catherine said that she wished she “had at least cards with a few sentences explaining
I’'m autistic” during the situation when she did not have her tablet and was not able to communicate. She later
suggested that an AAC tool could have “phrases and even longer saved texts (for example ‘who | am’ type of
stuff)” to be able to quickly explain to others why the person is using AAC technology. Although an AAC
device or disclosure cards can draw attention to a disability that may otherwise be “invisible” and result in
stigma, in Catherine’s experience, lack of access to AAC resulted in a greater degree of stigma and risk, due
to others perceiving her difficulty speaking and repetitive movements as a threat or medical emergency.
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Assistive tools such as AAC and disclosure cards can allow a person to have a greater degree of control over
how they are perceived and communicate and legitimize their needs [29]. While some of the features desired
by participants, such as a more professional appearance and less robotic voices, correspond with Shinohara
and Wobbrock’s [89] “design for social acceptance” approach, others, such as a loud or conspicuous voice,
switching between speaking and visual display, range of emotional expressions, emergency mode, or animal
noises, point instead to a more complex interplay between visibility and invisibility described by Faucett et al.
[29]. To navigate complex and dynamic issues of visibility, stigma, and perception, participants expressed
desire for features that would afford greater agency and control by allowing users to better adapt the
technology to a specific situation.

4.2 Affective Dimensions of AAC

Despite misconceptions that autistic people do not feel, understand, or express emotions, participants shared
many emotions, both pleasant and difficult, surrounding AAC use. Many of these emotions related directly to
experiences of internalized ableism, or the internalization of negative societal norms around disability [49].
Much of the research and literature on autism and AAC focus on the difficulties, pain, and barriers that autistic
people experience. Participants in this study did describe significant barriers and difficult emotions associated
with having difficulty speaking, especially when facing ableist attitudes and coping with internalized ableism.
However, many participants also expressed joy, relief, calm, and gratitude associated with AAC use, finding
other effective communication methods, and receiving support and understanding from others.

The participants who had used AAC found it largely positive and helpful, despite many design limitations.
However, most had only recently begun using it due to factors including internalized ableism and not realizing
that these tools existed or could benefit them. Others were still trying to get access to AAC tools or had not
considered that such tools were an option. Wei said, “/ only really discovered AAC in the last year or so but
it’s felt like a huge life changing thing,” confirming both that AAC can be highly beneficial to speaking and
semi-speaking autistic adults and that the lack of services and focus on AAC for autistic adults presents a

internalized ableism” and explained that “by using text- or picture-to-speech, we are more able to calm
ourselves and think about what we want to communicate instead of letting our body autopilot through the
conversation & say what we don’t mean to say.” Frank’'s comments suggest that in addition to benefits for
communication in areas such as employment, education, social relationships, and healthcare, AAC can also
help autistic adults work through and release feelings of internalized ableism and feel more secure, proud,
and joyful in their autistic identity.

In addition to individual feelings towards AAC use, several participants also expressed positive emotions
regarding support from others, in particular an appreciation for people who were patient and understanding
about participants’ need for AAC. For example, Catherine shared that during the situation when she could not
speak and did not have her tablet, understanding from a stranger helped her navigate the situation more
safely and feel less afraid. She wrote, “A man stood close to me and told other people he will take care of me
and to move on — that was very lucky the guy was familiar with autism.” Wei also shared that “/ appreciate
when classmates see stuff in the chat and read it out for me.” Although the professor not checking the chat
caused frustration and a less accessible learning environment, other classmates showing support and
ensuring that Wei’'s communication would be recognized helped to reduce the barriers.
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While Frank had found AAC helpful in working through internalized ableism, other participants focused
more on the barriers and difficult emotions internalized ableism continued to present both for them and others
close to them. Sean discussed internalized ableism as presenting a barrier to AAC use and communication
more generally. He wrote, “The more overwhelmed | am, the more difficult it is for me to speak up, and
express my needs, and the harder it is for me to get out of my own head. That triggers a lot of internalized
ableism, and a whole ‘my needs aren't important’ spiral.” This negative spiral of shame and internalized
ableism resulted in difficulties communicating his needs for more processing time to his spouse when he was
feeling stressed and had difficulty speaking after coming home from a long day at work. For Rullo, internalized
ableism came up in their interactions with an autistic cousin who “has a lot of internalized ableism. | would like
to share more with him without having this communication issue that he wants me to speak when | don't or |
want him to write when he wants to talk.” These comments suggest that AAC has the potential to be beneficial
in family relationships, including in communication between autistic people, but internalized ableism poses a
significant barrier.

4.3 Priorities for AAC Features

Participants identified 27 features that were important to them in an AAC tool, with ten features rated as one
of the top three priorities by at least one participant. Although AAC design often focuses on functional
communication, participants were in unanimous agreement that privacy was a top priority in an AAC tool.
Anytime communication is mediated by digital technology, privacy concerns can arise, but with AAC these
concerns are particularly salient because AAC users often do not have other more secure means of
communication and, especially for adults, AAC may be necessary in settings where high levels of security are
required, such as for people employed in areas including law, healthcare, social services. Three other
features were identified as a priority by more than one participant: the ability to save specific phrases, options
to switch between multiple languages, and a more intuitive organization system (for example, alphabetical
ordering or scrolling instead of a grid layout that fits to the screen). Six features were rated as a priority by one
participant: ability to type, not requiring wifi, expressing emotions through tone, more advanced vocabulary
(e.g. more relevant to adults, words to talk about abuse), predictive text, emergency mode (e.g. “Quiet please,
thinking”).

Several participants pointed to the need for privacy in professional settings in particular. Wei, a law
student, wrote, “my ideal device needs to be designed to protect against [the possibilities of surveillance and
subpoenas] and privacy issues could jeopardize my ability to even have a job.” He added, “I'm just extremely
alarmed by the idea of being recorded.” Wei had never heard of a lawyer using AAC where he lived, so his
use of AAC in a professional setting would be especially scrutinized. Participants expressed concerns over
privacy breaches in existing AAC tools, such as hearing about developers of an AAC app releasing a word
cloud of users’ phrases. Multiple participants also emphasized that control over privacy and tracking should
always be with the AAC user, not parents, guardians, or professionals such as a Speech Language
Pathologist.
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Figure 4: Wei (left) and Frank’s (right) sketches of dedicated devices

Through the sketching PD activity, concerns over privacy manifested in a strong preference for dedicated
devices and wearables rather than phone, tablet, or computer applications. For instance, Wei described his
sketch (Fig 4) as a “dedicated device w/o other functionalities to minimize security concerns, ie can’t be
accessed externally, record conversations, etc.” Most other participants (all participants in the second round
of sketching) also designed dedicated devices or wearables. When asked about this preference over a phone
or tablet application, privacy was named as a major factor. Wei shared, “/ just don'’t like that phones are
always listening to you on some level. like | can’t fully control my phone or laptop 100%.” Sean echoed, “Apps
have a lot of privacy concerns.” Participants therefore expressed a higher degree of trust in the privacy and
security of dedicated devices and wearables over applications.

Participants identified several other benefits to dedicated devices, including: ease of use of a tactile
keyboard or buttons over a touchscreen only, the ability to “separate communication & entertainment” (Frank),
the ability to use the phone for other purposes such as stimming or calming down, more durable and
waterproof hardware, and a longer battery life. Many participants have had negative experiences with their
phone or tablet running out of battery or being unable to access an AAC application due to lack of wifi, so
dedicated devices were perceived as being more reliable. For example, Sean said, “I'm worried [apps]
wouldn’t work when necessary,” expressing a concern that a phone or tablet might not work or be available in
a situation such as an emergency when he might need to use AAC. Participants saw dedicated devices as
fulfilling the need for a tactile keyboard, while being more portable than a laptop and more sturdy and less
complicated to use than laptops, tablets, and phones. Catherine explained that “Screen definition could be
lower than tablets/pc displays and that would allow maybe more robust device and better battery life too.” Wei
added that “for me having a tactile keyboard is preferred over like, screens or symbols but also laptops are big
and clumsy and easy to break and have a bunch of other functionalities.” A major focus in the design of
dedicated devices was portability when compared to an AAC program on a laptop, with folding designs being
particularly favored (Fig 4). Another advantage of a folding design that several participants highlighted is an
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easier way to share text visually with another person by flipping the display screen without having to hold out
a phone or rotate a laptop (Fig 4, right).
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sometimes more conveniant but also could
be a hassle with a smaller surface area
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scroll through programmed options

necklace-like, east to grab
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Figure 5: Sean’s sketch of a wearable bracelet (left) and Wei's sketch of a wearable necklace (right)

Wearables, such as bracelets and necklaces, also had additional advantages of being highly portable and
convenient to access quickly in an emergency. Participants recognized that the functionality of a wearable
device would be limited due to the small screen size but felt that there were situations in which such a device
would be highly useful. Sean described his bracelet design (Fig 5, left) as “a wearable with preprogrammed
phrases, maybe a bracelet, different panels along the side that activate preset phrases [...], basically like an
emergency, you're in the middle of talking and BAM, you're out of it.” He explained that it could also have an
emergency setting that could call a trusted person or a fire station and could be connected to a phone app to
edit phrases. Wei similarly described his necklace design (Fig 5, right) as “easy to grab ahold of and quickly
use.” Catherine added, “A necklace design is interesting for when you don't want to carry a heavy/large
device!l’ and said that “a very portable device” would be useful for “outdoor sports, hiking, etc. | use low tech
for these occasions but a necklace would be great!” These comments and designs confirm Williams and
Gilbert’s [106] finding that AAC is a promising but underexplored area in research on wearable technologies
for autistic people.

In addition, features that were discussed but were not rated as a priority by any participant fall into four
main categories: hardware, visual design, voice, and functionality and usability. Hardware-related features
focused on durability, portability, and integration and included: heavy duty hardware, long battery life,
compact, tactile keyboard and/or buttons, loud speakers, mouse support, and broadcasting sound to video
and phone calls. Features related to visual design included: professional aesthetics, ability to toggle between
displaying words only and words with images, and customizability of display (e.g. different colors, dark mode,
adjustable brightness). Features related to voice included: mimicking the user’s voice and the option for
animal sounds. Features related to functionality and usability included: the ability to toggle between speech
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and visual display, software that is easy to set up and start using, customizability of the vocabulary and
organization, optional autocorrect, and ability to copy-paste into another program.

5 DISCUSSION

Using our findings, we return to our initial research questions. We first asked about what situationally
nonspeaking autistic adults valued in assistive communication technologies. Although prior work on autism
and assistive technology has rarely addressed privacy and agency [26,65,81,90,106], we found that
participants highly valued privacy and agency in assistive communication technologies. Next, we asked how
PD can be used to design technology with and for autistic adults. We observed how PD allowed us to elicit
values and priorities around communication through a combination of verbal responses and visual sketches.
In this section, we expand on autistic adults’ values around assistive communication technologies and PD
methods.

5.1 Social Contexts and AAC Design

The PD sessions demonstrate that in the design, research, training, and evaluation of AAC technologies, it is
necessary to focus on a broad scope of interaction that takes into account not only the AAC user and the
technology but also other people who the user is interacting with. Since the technology will always be used to
communicate with other people, others’ perception of the AAC technology, and by extension of the person
using it, is just as if not more important than the users’ own perception and feelings towards elements of the
design such as the visual aesthetics. Social attitudes are much more difficult to influence through the design
of technology than technical aspects, such as weight, size, colors, word banks, and organization. Since the
purpose of AAC is communication, the broader social contexts and interactions in which these technologies
will be used must be at the center of AAC design if it is to live up to its full potential. Ableist attitudes can not
be fixed through technology design, but creative designs that are aware of the ableist environments users will
likely be facing can help users more effectively navigate inaccessible environments and can begin to shift
attitudes. PD allows researchers and designers to work with users to develop these creative solutions that, as
Yergeau [107] urges, hack bigotry rather than disabled bodies.

5.2 Designing for Connected AAC

The findings of this study indicate that a single AAC tool is unlikely to meet the needs of all semi-
speaking or situationally nonspeaking autistic adults or even of a single user in different contexts. There is a
need for an ecosystem of multiple tools that are specialized for different purposes. While a larger dedicated
device would be useful for professional settings or other situations that require more robust functionality and
extended communication, a wearable device would be useful for a much smaller set of pre-programmed
phrases or words that are likely to be needed in an emergency situation when it might not be practical or
possible to take out a larger device. Having a wearable readily accessible around a user’s neck or wrist could
help in particular with the issue of motor difficulties and information processing that often accompany difficulty
speaking for several of the participants, since wearables would require less movement to access and have a
simpler interface with a reduced amount of information. Other communication tools, including low-tech options
such as business cards that disclose a person’s disability and communication needs, can also be part of this
ecosystem. A variety of tools that can optionally be integrated or used on their own would provide a greater
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degree of flexibility and fit based on the user’s needs, preferences, abilities, and contexts of use. Given that
people with disabilities engage in complex strategies around (in)visibility and management of perceptions
when using assistive technologies [29,76,89], multiple tools would also allow for more nuanced and dynamic
negotiations of disclosure, with a wearable device likely being less obtrusive and easier to conceal.

5.3 Privacy in AAC for Adults

It is clear from the discussion and design activities that there is a pressing need for attention to privacy in
AAC. Although some researchers, professionals, and AAC users have argued that privacy and security
should be important considerations in AAC, especially with the growth of internet-connected and more
personalized forms of AAC, it is an aspect that remains frequently overlooked in AAC research, design, and
service provision [10,26,40,42,44,65,73,81,104,110]. Lack of attention and communication around privacy
leads to mistrust and reluctance to use AAC tools among autistic adults. While the participants in this study
strongly favored dedicated devices and wearables, more research is necessary to determine whether this
trend is representative of the needs and preferences of autistic adults. Despite the disadvantages identified by
participants, phone and tablet applications carry several important advantages including affordability,
convenience, and easier access for users who already own phones and tablets. The extensive concerns that
participants had over the privacy of AAC phone and tablet applications indicate that developers of such
applications in particular would benefit from better consideration and communication around privacy, such as
accessible privacy notices, robust privacy controls, and transparent data flows. Additionally, while academic
discussions of privacy in AAC have focused more on the needs and perceptions of users who are adolescents
or adults when age is mentioned as a factor [65], more research should be done around perceptions and
feelings around privacy among children users of AAC as well as adult users who began to use AAC as
children. The emphasis of several of the autistic adult participants that control over privacy and tracking
should lie with the user not the parent or professional suggests that lack of or uncertainty over privacy may
also be an issue of concern to children or may become a more pressing issue as children grow up. Building
on past work on privacy and disability [5,12,92,102], we affirm that research into privacy in assistive
communication technologies should adopt a critical lens that fosters transparency and user agency. Follow-up
steps that researchers, designers, and providers can take to address privacy concerns and build user trust
include:

e Developing a deeper understanding of the expectations and requirements that children and adult
users have around privacy in assistive communication technologies in a range of settings, including
social, educational, employment, and healthcare, and how current tools and practices in AAC fall
short of those expectations and requirements.

e Increasing the transparency and clarity of information about the privacy and security of existing
tools, through means such as accessible plain-language privacy notices and transparent data flows.

e Introducing a greater degree of user control over privacy settings, including the option to not log or
share any data, and ensuring that the AAC user (not only the provider, parent, guardian, or aide) is
always given the permissions to modify these settings.

e Developing tools and devices that can be entirely disconnected from the internet for use in settings
with heightened security concerns, such as law practice.
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e Considering how other advances in information privacy and security, such as encryption, accessible
authentication, and distortion of training datasets [12,102], can be integrated into or used to inform
AAC design.

5.4 Reflecting on PD for AAC Design

Participants’ discussions of emotions relating to AAC use and of the desire for more emotionally expressive
AAC tools indicate that there is a strong need to pay attention to the affective dimensions of AAC use in the
design and implementation of AAC technologies. If AAC tools were designed and promoted towards speaking
and semi-speaking autistic adults, they could have a major positive impact in many people’s lives. Potential
and beginner AAC users can also benefit from support around working through internalized ableism, which
can be a barrier to AAC use and accessible and fulfilling communication. Spiel et al [90] critique AAC
technologies for “imply[ing] that neurotypically oriented communication is a desired norm,” being “conceptually
tied to a notion of failure,” and limiting the range of communication to the “needs of an outside world” rather
than the AAC users. Our study suggests that if AAC design and provision is approached from a strengths-
based perspective and is shaped by AAC users, AAC has the potential to be empowering and emancipatory
by expanding options for communication and encouraging users to gain acceptance, confidence, and pride in
their autistic identity. Users and potential users of assistive technology such as AAC hold many valuable
perspectives, experiences, and creative ideas that can inform more effective, inclusive, and relevant research
and design of these technologies. PD offers a way for researchers and designers to incorporate users’ values
and priorities from the start of the design process rather than solely at the evaluation stage.

5.5 Accessibility and Virtual PD

Virtual PD carries the potential for significant accessibility benefits for autistic participants by easily allowing
multimodal participation, including speaking, typing in the Zoom chat, typing on Jamboard, and sharing digital
or hand-drawn images on Jamboard. Throughout the sessions, participants switched seamlessly between the
Zoom chat and the Jamboard and often responded to one another by using symbols such as “*” and “+” to
indicate agreement or reference a specific comment, responding in chat while someone else was speaking,
and referencing other participants’ ideas when typing their own. These kinds of engagements would be more
difficult and more constrained in an in-person environment, especially for participants with communication-
related disabilities who are not regular or highly experienced users of AAC. Additional accessibility benefits
afforded by virtual PD include: greater control over the display and format of the CART transcript, familiarity
with the environment as virtual PD sessions can be attended from the participants’ homes, individualized
control over sensory aspects such as noise levels and brightness, ease of splitting sessions into shorter
segments since there are no travel requirements, and visibility of name and pronouns next to the video of
each participant. Notably, the recommendations for accessible research with autistic participants shared
significant overlap with general guidelines for effective and engaging virtual workshops, including smaller
groups, shorter sessions, clear and consistent agendas, reducing clutter and number of technologies used,
clear and concise communication, and multimodal engagement [23,52,55,71,98]. Echoing Benton and
Johnson’s [8] finding that approaches to PD developed for autistic children can have benefits for conducting
PD with a broader population of non-autistic children, this overlap suggests that approaches that increase the
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accessibility of virtual PD for autistic participants can also improve the experience and engagement of PD for
non-autistic participants.

However, the accessibility benefits of virtual PD are realized only if accessibility is consciously integrated
into multiple stages of the study design. Several participants shared that they were surprised about how
accessible and welcoming the sessions felt compared to other Zoom events they had participated in, such as
meetings and university courses, and discussed frustrations around professors and classmates demanding
spoken participation or not monitoring the chat. These comments point to the need for intentionally cultivating
access, regardless of the specific format or medium of the sessions. While the video call and digital
whiteboard format worked well for the participants in this study, there is also a need to explore alternatives to
synchronous video calls, as several screening survey respondents indicated that they were not comfortable
with video calls. It is likely that autistic people who find video calls inaccessible would have different values,
perspectives, and needs around communication and AAC. Because video calls require relatively high
bandwidth and familiarity with computer use, alternative forms of participation could also make PD more
accessible to people with fewer resources or computer knowledge.

6 CONCLUSION

This study identified several priority areas, including social stigma, agency, and privacy, that can make the
design and service provision of AAC tools more useful and relevant for speaking and semi-speaking autistic
adults. It also demonstrated the efficacy and benefits of virtual PD methods for working with this population.
AAC tools designed with a focus on and in collaboration with autistic adults have considerable potential to
improve wellbeing and communication access.
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