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Trauma pervades contemporary HCI research, particularly research into sexual harm. This has prompted
careful consideration of whether empirical methods that require recruitment of study participants, such
as survivors of sexual violence, are worth the risk of retraumatization, as well as exploration of trauma-
informed alternatives to empirical methods. In this paper, we frame design fiction (a non-empirical, speculative
design practice) as a trauma-informed method when deliberate structures for mitigating retraumatization of
researchers are incorporated into fiction writing. Our research team applied trauma-informed design fiction
to collaboratively write a speculative sex education curriculum for visualizing consent to sex called Spatial
Consent. Grounded in a future where AR/VR glasses are widely adopted, Spatial Consent provides prescriptive
guidance to high school students for how to visually (as opposed to vocally) exchange consent so as to mitigate
unwanted sex stemming from misunderstandings of consent. The paper makes two distinct contributions:
methodological guidance on when and how to use trauma-informed design fiction, and implications of Spatial
Consent on HCI research into consent and sexual violence.
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1 Introduction
The absence of consent—or the absence of uncoerced agreement to a particular act—is the defining
characteristic of many forms of interpersonal harm [9, 18, 27] that occur across online and in-
person modalities. In light of social science research consistently showing that harms like sexual
violence can be perpetrated unintentionally due to misinterpretations of consent [52, 55, 74], HCI
research has begun studying the inadvertent (and often problematic) effects of today’s social
technologies on how consent to interpersonal behavior is given and (thought to be) received
[35, 93, 117]. For example, dating app users have reported engaging in physical sexual acts without
asking permission [117] because they perceived sexual interest to have already been communicated
through the presence of physically revealing profile photos [118].

Another line of HCI research explores how consent exchange could be deliberately augmented
by technology [30, 49, 60, 66, 76, 93, 99, 115–117] to prevent unwanted behavior through making
the presence (or absence) of consent more explicit and easier to communicate. This has involved
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deliberation over which consent model should be scaffolded by technology: rules around how
consent should be given, received, and denied through computing tools. Much of this research has
advocated for the borrowing of affirmative consent (“yes means yes”) [60, 116], a model for consent
to sexual activity originally devised in 1991. However, affirmative consent has been critiqued for
being unrealistic and rarely practiced in physical-world settings [45, 48, 74, 81, 111], and arguably
impossible to practice in computer-mediated settings [20]. Dating app and social VR users have
instead advocated for the creation of entirely new consent models that inherently prescribe roles
for emerging and pervasive technologies in how people communicate permission to interpersonal
behavior [20].
The field of HCI is in formative stages of creating its own computer-mediated consent models,

characterized by general concepts [43, 116] and “guidelines” [99] for how technology could be
integrated into consent exchange. A next step in the creation of computer-mediated consent models
would be the articulation of definitive, prescriptive guidance for the responsibilities of human
partners and technology in interpersonal consent exchange; guidance that is coherent enough to
be taught as part of sex education and consistently practiced by the general public. Our research
question is thus: How can a “teachable” model of computer-mediated consent exchange be
created?

While this question may naturally lend itself to participatory methods—such as with survivors of
nonconsensual acts—it poses a significant challenge in the form of trauma: the inevitable centering
of sexual activity to be mitigated, and with it the potentially traumatizing past sexual experiences
of consent model co-creators. HCI research has taken a growing interest in the Trauma-Informed
Approach [4, 29, 39] from nursing and related domains [58], which seeks deliberate recognition
and avoidance of retraumatization (the reliving of stress reactions related to a prior traumatic event
[32]). In advocating for trauma-informed computing, Chen and colleagues write:

“In line with the goal of avoiding retraumatization, researchers should carefully consider how their
research may be retraumatizing and work to minimize potential harm. In some cases, this may mean
opting not to directly interact with participants when there are other means to achieve the research
goal.” [29, p. 9]

Inspired by the aforementioned guidance, we adopted a trauma-informed design fiction method-
ology to create a “teachable” computer-mediated consent model. Conventional design fiction is a
non-empirical design practice for speculating about possible futures. It already provides inherent
protection against retraumatization to user-stakeholders "outside" of the research/design team by
omitting their participation (at least initially). We define trauma-informed design fiction through
deliberate methodological processes for protecting researchers themselves from retraumatization
during the fiction writing. Through a 15-month collaborative design fiction writing process involv-
ing a carefully selected team of researchers/writers, we created Spatial Consent: a consent model
for AR/VR-mediated sexual activity grounded in an anticipated future in which augmented/virtual
reality (AR/VR) glasses are an omnipresent personal computing device. Towards making the model
readily learnable or teachable, we present Spatial Consent through a sex education class to high
school students in the year 2035.

The paper provides contributions to research on trauma-informed computing as well as computer-
mediated sexual violence and consent. These include: 1) A spatial consent model for mitigation of
unwanted sexual behavior that represents one of the first manifestations of prescriptive behavioral
guidance for exchanging consent to sex through computer-mediation, and 2) the framing of, and
proof of concept for, design fiction as a trauma-informed research method that can potentially
mitigate retraumatization in myriad HCI topics.
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2 Background
2.1 Computer-Mediated Sexual Violence and Consent
The origin of our team’s focus on consent as a lens towards sexual violence prevention technology
stems from years of research in public health and social science into how the general public
exchanges consent (i.e., agreement) to sexual activity [13, 74], and how such practices can render
one susceptible to perpetration of sexual violence without conscious intent to cause harm, and
victimization without conscious realization that harm is occurring. Sexual consent practices are
consistently inconsistent, often reliant on indirect and nonverbal cues that can be misunderstood
[14, 46, 52, 59, 87, 96], and predicated on socially learned scripts about when sex should or must
happen [10, 68, 79]. Examples of the latter are that men do not need to give consent because they
always want sex, along with other gendered expectations [68, 79, 109].

Solutions to these problematic consent practices have traditionally involved sex education [70] in
conjunction with affirmative consent policies [12, 42, 63]. Devised in 1991 for college campuses [53],
affirmative consent puts responsibility on the initiator of a sexual act to ask for and receive explicit
agreement rather than on the recipient to explicitly refuse, as captured in the slogan “yes means
yes” [42]. Despite good intentions, affirmative consent is not commonly practiced [52, 74], is poorly
understood by the public [11, 31, 71], and has been critiqued as too awkward and burdensome
[31, 96] as well as exclusionary of LGBTQIA+ sexual partners [50, 86].

The HCI field has expanded on traditional education and policy solutions to problematic consent
practices through technology that deliberately augments the explicit exchange of consent in online
and physical sexual activity [60, 99, 115, 116]—although such technology remains in conceptual
stages as of this writing. The field’s attention to computer-mediated consent to sex is relatively
new, following from more established research agendas into AI detection of sexual harm [15, 33,
62, 85, 113], social-support seeking by survivors of sexual abuse [8, 64, 91], and wearable or mobile
devices for evasion of sexual threats [5, 6, 90].
Both dating apps and social VR platforms have been found to already affect how their users

understand consent to interpersonal behavior [35, 93], and in ways that do not solve but rather
amplify the risk of misinterpreting agreement to sex [117, 118]. In considering how technology
should be intentionally designed to scaffold consent exchange in more explicit ways, the literature
has proposed and debated computer-mediated consent models: prescriptive guidance for how
consent to interpersonal behavior “should” be exchanged through, or in the context of, technology.
HCI researchers have explored the adaptation of the affirmative consent model to computer-
mediated settings [30, 49, 60, 66, 76, 93, 99, 115–117]. However, affirmative consent has been found
unpopular with women and LGBTQIA+ online daters and social VR users, and arguably impossible
to practice in computer-mediated communication [20]. In light of this rejection of affirmative
consent, user-stakeholders have advocated the foregrounding of various emerging technologies
such as AI [43], VR [93], and wearable devices [116] in ideating fundamentally new ways for
consent to sex to be communicated. Prior work emphasizes the necessity for further progression
of computer-mediated consent models [20, 57, 76, 99] to, for example, better articulate behavioral
rules that would enable consistent practice in sexual or other interpersonal settings.

2.2 Trauma-Informed Computing and Opportunity for Design Fiction
As our team considered ways to contribute to extant research on computer-mediated consent
models, we met with concerns about retraumatization associated with prior experience of sexual
violence that could be instigated by research participation. Trauma refers to “adverse effects on the
individual’s functioning and mental, physical, social, emotional, or spiritual well-being [...] from
an event [...] an individual experiences as physically or emotionally harmful or threatening" [58].
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Retraumatization, in turn, is the reliving of stress reactions related to a prior traumatic event [32],
such as through participation in research that invokes reflection on a traumatizing experience.

Trauma has received growing attention in HCI, either as an explicit research topic [4, 29, 39] or
through study of experiences commonly susceptible to trauma (e.g., [37, 40, 67, 100, 104]). With
this growing interest, some HCI research has explicitly incorporated or referenced the Trauma-
Informed Approach (TIA), originally established by the Substance Abuse andMental Health Services
Administration (SAMHSA) [29] for clinical settings. A program—or in HCI’s case, a technology
and research method—that is trauma-informed is predicated on the following assumptions: that it
“realizes the widespread impact of trauma and understands potential paths for recovery; recognizes
the signs and symptoms of trauma in clients, families, staff, and others involved with the system;
and responds by fully integrating knowledge about trauma into policies, procedures, and practices,
and seeks to actively resist retraumatization” [29].

In the computing space, the Trauma-Informed Approach has been applied to qualitative research
methods [56, 84], technology development [65, 78, 83, 92], and the speculation of social media
design and content moderation [94]. Chen et al. [17] adapted the Trauma-Informed Approach to
HCI at a broader level, called Trauma-Informed Computing, by outlining ways that HCI research
and design over myriad topics could seek to minimize retraumatization. As cited earlier in this
paper, one methodological suggestion is to opt against participation of human subjects, who
may have experienced trauma, when alternative methods may be available. Prior work in this
direction has opted to collaborate with secondary stakeholders with expertise or familiarity with
the topic-specific trauma [3, 108], such as medical professionals.
We frame design fiction as a complementary approach in that it can be used prior to, or in

conjunction with, participation of secondary stakeholders. Design fiction has been used within
HCI to speculate on future technologies and human interactions with those technologies [21, 41]
as a way to inform near-term research agendas. Design fiction is defined as “the deliberate use of
diegetic prototypes to suspend disbelief about change” [16] although the term “prototype” has been
broadly construed to also include fictitious user studies [16], product catalogs [19], and stories.
We contrast design fiction with participatory design, which can be similarly speculative, based on
the role or presence of "outside" stakeholders in design speculation. Whereas participatory design
hinges on inclusion of end-users (or other stakeholder groups) into the design and decision-making
process, design fiction is commonly the product of the research/design team (i.e., authors of the
respective publication) without participation of outside stakeholders. We can also differentiate
design fiction from scenario-based design [22, 112]. Both are methods that use diegetic storytelling
as a form of design and prototyping without expectation of direct end-user involvement, however
design fiction leans much more into speculation whereas scenario-based design has origins in
present-day reality as context for design of products with (near-)immediate plausibility.
We were particularly drawn to design fiction because the intended artifact of our design is a

consent model (prescriptive guidance for how consent to sex should be asked for, given, and denied),
which is inherently more abstract than a tangible technology prototype and can take an indefinite
number of forms. (Even affirmative consent, which is often written of as a singular model, has
taken multiple—and often conflicting—forms such as legal regulations, slogans, acronyms, and
university policies). Design fiction thus allowed our team to speculate not only on the prescriptive
guidance espoused by the computer-mediated consent model, but also the form of that prescriptive
guidance and the setting in which sexually active individuals would be informed of the model.

3 Methodology
Our design fiction for Spatial Consent was produced through a 15-month, multi-person writing
process. Our approach reinterpreted Blythe’s “research through design fiction” [16], not to produce
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fictional research study abstracts as Blythe introduces, but to use the very real, prolonged, and
collaborative act of writing—and rewriting—design fiction as a research-through-design [114]
method.

3.1 Choosing Augmented and Virtual Reality for Mediating Sexual Consent Exchange
There are several current, emerging, and future technologies that could be foregrounded in a
computer-mediated consent model; i.e., the technology that is assumed accessible to sexual partners
and is assigned responsibilities in how consent is communicated. Technologies we considered
include social robots, AI agents, wearable devices, haptic devices, and augmented/virtual reality
because of their acknowledgment as potential consent technologies in prior HCI research (e.g.,
[116]). These, and other speculative options like brain-computer interfaces, surely have potential
for augmenting sexual consent exchange; our opting not to select particular technologies for our
design fiction should thus not be construed as a passive dismissal of said technology for consent
exchange in the future.
We ultimately chose augmented and virtual reality (AR/VR) glasses as the focal technology for

mediating consent to sex for several reasons. One is the potential for “everyday-use augmented
reality eyeglasses” [28] to become a pervasive personal computing device, thus allowing us to
anticipate and prepare for the novel forms of communication that these devices may soon facilitate.
Furthermore, empirical research of social VR platform users shows that consent exchange is
already being mediated by virtual environments through the act of boundary-setting [93], although
such social VR features were not deliberately designed as consent mechanics. In contrast, sex-
themed video games have been found to intentionally incorporate consent mechanics in virtual
environments, albeit for sexual interaction with in-game characters rather than human partners
[76]. Strengers et al. [99] similarly use a visual “traffic lights” metaphor in proposing guidelines for
consent exchangewith sex robots. Given the novel embodied harms that pervade social VR platforms
[41], consent has been advocated as a lens through which to design preventative solutions to harms
that occur within VR [115] and also in cross-reality interactions that span across virtual and physical
environments [103]. This approach has resonated with user-stakeholders, who have generated
concepts for visualizing consent to sexual behavior within VR, such as VR dating platforms [115],
and during physical sexual acts through AR glasses [116].

3.2 Positionality Statement
Our design fiction writing team was composed of six researcher-stakeholders. All are published
authors on research into computer-mediated sexual experience and/or consent. Two have also pub-
lished on application of the Trauma-Informed Approach to sexual violence prevention technology,
through which they received training on the Trauma-Informed Approach by a sexual assault nurse
examiner (SANE). The team was deliberately constructed for balanced representation of men and
women (three each), given a stark gender disparity in rates of sexual violence victimization and
perpetration [61]. Five of the six team members also align with the age range when sexual violence
is most likely to occur (under the age of 34) [82]. One team member self-identifies as a survivor of
nonconsensual sex, and another as a member of the LGBTQIA+ community—a demographic at
elevated risk of sexual violence [73]. Given differing cultural norms around sex and consent [51],
we also sought diverse cultural representation. Two members of the team were recruited from a
North African country that is considered a pioneer in terms of women’s status and rights in the
MENA region [2, 7, 77]. While their native language does not have a direct translation for the
word “consent,” the concept is expressed differently through words like permission, agreement,
acceptance, willingness, and approval [34]. The other four members are from different parts of the
United States.
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3.3 Trauma-Informed Design Fiction Writing Process
The collaborative design fiction writing process spanned 15 months, comprised of 30+ meetings
of 1-3 hours each. The meetings took a divergent approach for the first 12 months, in which each
team member created their own design fiction for an AR/VR-mediated sexual consent model that
was discussed in recurrent team meetings to inform iterations and elaborations in preparation
for the next meeting. Three retraumatization-mitigation structures were employed during this
phase. First, every team member invented a diegetic world in which their design fiction occurs,
including characters that would practice consent exchange according to their AR/VR-mediated
consent model. The use of characters or personas (i.e., use of “he” and “she” rather than “I”) was
intentional to divorce oneself and one’s own sexual experiences from explanations of the design
fiction and justifications for the prescribed consent behavior. This created a psychological distance
between personal experience and design fiction, allowing team members to volunteer anecdotes
from their personal lives only if or when they felt comfortable doing so. We also deliberately spaced
apart recurrent meeting times, not only to allow every member an opportunity to revise their design
fiction based on prior discussion, but to emotionally decompress. Lastly, the team maintained a
public resource list with contact information for support lines and organizations related to sexual
trauma and abuse.

(a) Drawing of body overlay (b) Drawing of consent rings (c) Drawing of hand control glove

Fig. 1. Early sketches of Spatial Consent concepts later incorporated into the consent education lecture

The forms of the individually created design fictions varied significantly, including a functional
prototype created in the video game engine Unity, static mockups created in Figma, and multi-
paragraph stories in the vein of activity scenarios as described by Rosson and Carroll [88].
The final three months of the writing process took a convergent approach where we looked

for opportunities to synthesize our individual design fictions into a singular AR/VR-mediated
consent model. Each team member created a sex education lecture to explicitly “teach” their AR/VR-
mediated consent model, which was largely implied through the prior design fiction forms (e.g.,
verbal discussion was often necessary to explain why characters in a team member’s diegetic
universe were behaving in certain ways pursuant to their underlying consent model).

The choice of the high school sex education context for the design fiction stemmed initially from
internal struggles with efficiently communicating iterative consent models among team members
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Fig. 2. Consent rings made out of tape

(a) An early draft of a consent notification pop-up (b) An early draft of how consent would be asked
for spatially

Fig. 3. Some iterations of team members’ design fictions were acted out with props to demonstrate formative
versions of the Spatial Consent model

in recurrent meetings. Early meetings were rife with extensive questioning to simply understand
each other’s consent model, let alone debate the substance of each model. The notion of a sex
education lecture was broached as a consistent format for communicating formative consent models
in team meetings because it inherently foregrounds the “student” or recipient of the education,
thus necessitating conscious reflection of how the consent model is taught/communicated. We
found that subsequent meetings facilitated much richer dialogue about the prescriptive behavioral
guidance. We retained the sex education format for the design fiction in the paper because the
team anticipated it would be similarly effective for communicating the resultant consent model to
readers who would not (easily) be able to ask follow-up questions of the authors for clarification
on the model.

The individual design fiction artifacts were converged into the singular AR/VR-mediated consent
model, first through collective identification of the surface-level synergies between the individual
consent models in team meetings, and then a deeper thematic analysis by this paper’s first author
of the consent model artifacts and meeting transcripts to articulate latent connections between
the separate models. The thematic mapping made it possible to identify overlapping concepts as
well as tensions across the models. Following this, the team held a final meeting where the first
author presented these areas of commonality and divergence. Together, the group compared the
values, rules, and assumptions embedded in divergent model choices. The members of the team
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acted out an example of a sexual interaction in a hypothetical bar/nightclub to make final decisions
about prescriptive behavioral guidance for the convergent consent model (this type of scripted
walkthrough helped elucidate confusion and/or challenges with practicing some contrasting consent
model choices). Ultimately, the resultingmodel combined the similarities across each teammember’s
consent model along with unified decisions made about divergent points in the individual models.

4 Design Fiction: The Spatial Consent Model for High School Sex Education
Our 15-month design fiction writing process within our research team culminated in the Spatial
Consent model for prescriptive guidance regarding the roles of humans and technology in exchang-
ing consent to sex when mediated by AR/VR. The design fiction took the form of a high school sex
education lecture as a way to foreground learnability or teachability of the model, although we
recognize that this format may be relatively unfamiliar to readers from outside of the United States,
and to readers from certain parts of the United States.
The goal of sex education is to help young people navigate sexual development and grow into

sexually healthy adults [44]. Sex education acceptance in the United States grew in response to
increases in pregnancies outside of marriage in the 1960s, and fear of HIV/AIDS in the 1980s, with
an emphasis in the respective education on contraception and sexually transmitted infections [47].
In the late 1990s, during the era of “welfare reform,” the federal government used selective access
to funding to impose "abstinence only" sex education on states, which emphasizes that sex should
only happen within marriage, for the sake of reproduction, and thus does not teach sexual health
topics such as contraception [47, 89].

Research has consistently found abstinence-only sex education to be ineffective [38, 47, 89], yet
the content and availability of sex education in the United States remains inconsistent across states
to this day (e.g., [1, 95]). The Centers for Disease Control and Prevention (CDC), a national public
health agency in the United States [25, 26], has been a driving force in shaping health-related
education and recommends that schools cover 20 essential topics [24] in their sex education. These
include consent and healthy relationships, sexual and reproductive anatomy and physiology, gender
and sexual identity, contraception, and sexually transmitted infections [24, 44].
In this design fiction, we imagine a diegetic universe set in the year 2035 in which the CDC

officially recommends the teaching of a computer-mediated consent model called Spatial Consent
in a new effort to curb rates of unwanted sexual behavior that have been consistently high for
decades [98]. Within this diegetic universe, AR/VR glasses have supplanted the smartphone as a
ubiquitous personal computing device.

How to read the design fiction: Imagine you are a new high school teacher named Sarah who
has been charged with teaching the sex education class. You receive an email from the former teacher
of this class, George Amberson, with lecture materials for how to teach the Spatial Consent model to
students. Section 4.1 is the email received from George, and the subsequent sections (4.2-4.10) represent
the lecture slides and presenter notes that George attached to the email.

4.1 Re: Welcome Aboard!
George Amberson <amber@denholm.edu>
July 3, 2035
to me

Hi Sarah,

I’m so glad you accepted the job offer to teach at Denholm High School. I was informed by
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the admin office that you will be taking over teaching the sex ed class for this year. I know you
are relatively new to this class so I wanted to help out by sending the slides I use when teaching
the Spatial Consent lecture. Since the passing of the Augmented Safety Bill in 2032, we’ve been
required to teach the Spatial Consent model in all sex education classes. Every set of AR/VR glasses
sold in our state is mandated to have the Spatial Consent app installed, and for many of our
students this sex ed class is the first and only time they’ll be given direct education on how to
use it. In the presentation file, you will find my presenter’s notes and the comments I left there
for topics that need more attention and questions I frequently get from students. I have also at-
tached the flyer that the CDC asks us to pass out to students at the end of the lecture. Hope this helps!

Best regards,
George.

Attachment: Lesson5SpatialConsentEducation.pptx

4.2 Lecture Slide 1: An Introduction to Class

Fig. 4. Slide 1: Opening slide of the lecture

Comment from George: Make sure everyone brought their AR devices with them. Students usually
don’t forget them since they are more stuck to them than we were stuck to our smartphones. Occasionally
we get a student who didn’t bring their AR glasses; we have a few in the closet next to the teacher’s
desk for demo purposes.
Presenter’s script:
Hello, everyone. Welcome back to class. So last class (lesson 4), we went over the human anatomy
and the different types of STIs that could affect us. Today’s lesson is about consent to sex. I will first
explain consent in general and then teach the Spatial Consent model, which is really important
to ensure you don’t accidentally engage in unwanted sexual activity. Within the presentation, I
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will use some real-life scenarios to clarify how consent exchange works according to this model.
We will go through how to ask for and how to give consent, as well as how the Spatial Consent
interface works.

4.3 Lecture Slide 2: What is Consent in General, and Spatial Consent in Particular?

Fig. 5. Slide 2: Basic definitions on consent

Presenter’s script:
Does anyone know what consent means? [Let some students give answers.] Consent means
voluntary agreement to a behavior. It can be to sex, but also other things like touching or hugging.
Have you heard of words like sexual violence or rape? Maybe in the news? That refers to sexual
activity without the consent, or agreement, of your partner. Unwanted sex. Contrary to popular
myths, unwanted sex doesn’t always happen through physical force. Sometimes, perpetrators don’t
even know they’re doing something wrong because they assume, incorrectly, that their partner
wants the behavior.

Sex is never consensual unless your partner gives very clear and direct indications that they
want the behavior. It doesn’t matter what you think they want, or what they’re wearing, or what
you think is supposed to happen. You are also never, ever required to have sex if you don’t want to.
It doesn’t matter where you are or what types of acts you previously said yes to.

Let me ask a question: what’s the right way to ask for and give consent? [Let some students give
answers.] The right way to give and receive consent is Spatial Consent. As you might know, 98% of
Americans over the age of 16 have a pair of AR/VR glasses thanks to the Internet for Everyone Act
that made Internet access a human right and granted every citizen over the age of 16 a free pair of
AR/VR glasses as a pervasive Internet access device.

So, Spatial Consent uses your AR/VR glasses to visualize consent to sex and other behaviors.
Spatial Consent was introduced by the CDC (Centers for Disease Control and Prevention) about
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three years ago as a way to put a stop to what was then an increasing frequency of unwanted
sexual acts.
Now I know some of you are surfing social media on your glasses right now—please, please

pay attention because the way that sexual violence and rape are prosecuted in court can now be
contingent on the practice of Spatial Consent.

4.4 Lecture Slide 3: Spatial Consent to Personal Space and Bodily Touch

Fig. 6. Slide 3: The two types of Spatial Consent

Presenter’s script:
All of your AR/VR glasses have the Spatial Consent app installed by default. Your glasses let you
visualize consent to two things: one is the personal space around you; this is called your proximity
rings. The other is consent to touching your body, which is shown with a body overlay. This works
in the physical world through the augmented reality component of your glasses. It also works in
fully VR environments.
For visualizing consent to your personal space, there are two rings around your feet, or your

avatar if you are in a social VR environment. The outside circle is your personal space, and the
inside circle is called intimate space. The CDC defines the default diameter of personal space as 4
feet, and intimate space as 18 inches. These diameters may dynamically change, however, based on
how crowded your current location is. As an example, if you go to a nightclub, your personal space
ring may be smaller to fit the packed nature of the space.
Consent to touching your body or virtual avatar is visualized with a body overlay. Spatial

Consent allows you to express consent to these separate parts of your body: hands, arms, forearms,
feet, legs, thighs, stomach, pelvic area, chest, neck, and face.
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4.5 Lecture Slides 4-5: Visualizing Consent Decisions with Color

Fig. 7. Slide 4: Use this to explain the meaning of the green, yellow, and red consent indicators.

Presenter’s script:
The colors visualized in a person’s proximity rings and body overlay tell you if consent exists to
enter their space and to touch their body. The possible colors are red, yellow, and green.

Red means consent is not granted and should not be asked for. For example, you might go to a
house party with some friends. If you definitely don’t want anyone to touch you at the party you
might choose to have a red body overlay.
Yellow means “maybe, ask first.” You would use this setting to encourage the explicit asking

and giving of consent to your personal space or bodily touch. For example, if you meet up with
someone from a dating app at a bar or restaurant, perhaps you want to have a yellow proximity
ring that requires your new dating partner to ask for permission before sitting closer to your body.
Green means “yes,” as in yes you have consent. If you see a green proximity ring, for example,

that means it is OK to enter that person’s personal space without explicitly asking.
The default setting for Spatial Consent is red to all of your personal space and bodily touch,

meaning by default you do not give consent to anyone entering your personal space or touching
you. Yet you will often encounter people with a mix of green, yellow, and red consent settings,
and you may use a combination of consent settings yourself. For example, someone might have a
green personal space ring, a yellow intimate space ring, and a red body overlay. This would mean
they consent to anyone entering their personal space, but that consent to entering their intimate
space would have to be explicitly asked for. And touching of the body would never be okay to that
person.
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Fig. 8. Slide 5: When you get to this slide, remind students that consent to personal space does not necessarily
mean they have consent to bodily touch too.

Comment from George: Make sure to emphasize that consent to a person’s intimate space does
not mean you can necessarily touch their body too. Physical touch to individual body parts always
requires separate consent through the body overlay.

4.6 Lecture Slides 6-7: How Do You Ask for Spatial Consent?
Presenter’s script (Slide 6): So let’s say you encounter someone with a yellow personal space
ring, indicating that you must ask for consent first before entering their personal space. How do
you ask for consent?
This must be done through the Spatial Consent interface. The way to ask for consent is by

selecting the ring of the person you want to get closer to and selecting “ask.” At that same moment,
the other person will be notified by (1) a sound that means someone around them is asking for
consent, (2) their personal space ring flashing yellow, and (3) the asker’s body also flashing yellow
to visually confirm which person is asking for consent (this is important if there are multiple
people around). You will know the other person’s consent decision by how their personal space
ring changes color; green for "yes" and red for "no."
We can actually see this visualized in the scenario on slide 6. The person on the left has their

personal space ring as Yellow, the person on the right asks to step into their personal space, and
consent is received. That consent is given only to the requesting person and not to anyone
else. To signal this change in consent settings, a white dot will appear above the head of the person
granted consent.
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Fig. 9. Slide 6: How to ask for Spatial Consent, step-by-step

Comment from George: Students often ask how to keep track of all the people they grant consent
to if they are in a crowded space like a party. I created slide 7 to answer that.

Fig. 10. Slide 7: Notice the white dot as an indicator of "who" consent is being asked from/given to.
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4.7 Lecture Slides 8-9: Spatial Consent is Not Permanent

Fig. 11. Slide 8: Consent is not permanent and will reset if someone leaves your personal space.

Presenter’s script (Slide 8):
A crucial thing to keep in mind is that Spatial Consent is not permanent. Giving someone visual
consent to enter your personal space does not mean they have permanent access to that space. If
a person stays within the personal space you have granted them, the consent persists until you
change that consent. However, if a person leaves the personal space that you have granted them
consent to, consent is automatically revoked if they have been outside that personal space for more
than 1 minute. This is to help ensure that giving consent is always a conscious decision and not
something that is accidentally granted to a person based on a prior interaction.

Presenter’s script (Slide 9):
Spatial Consent makes it your responsibility to visually confirm consent to someone’s personal
space or bodily touch. So, as not to visually overwhelm you in crowded environments, a person’s
Spatial Consent visualization appears only when you approach their vicinity. When you walk away,
or a person is far away from you, their Spatial Consent visualization will fade from view.
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Fig. 12. Slide 9: Spatial Consent boundaries will appear as you get closer to someone’s vicinity.

4.8 Lecture Slide 10: Prepare Your Spatial Consent Settings Before You Go

Fig. 13. Slide 10: Preparing some default place-specific consent settings is recommended.
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Presenter’s script:
You may prefer to have different default Spatial Consent settings in different social contexts. For
example, at school there is no reason for another person to touch you and so you may default to
your personal space being red.

Your Spatial Consent app lets you create presets that you can easily cycle through depending on
the situation. It’s best practice to set up a preset before you go into a new social context, such as
going to school or to a bar, to ensure your default settings match your comfort level.

You might laugh, but here is my go-to setup for when I go out with friends after school. I change
my presets this way because I am OK with my friends being in my personal space by default.

4.9 Lecture Slides 11-12: It’s Not Consent Until It’s Visual

Fig. 14. Slide 11: Clarify to students that the safeword button isn’t a verbal "safeword" but a button they
always see in AR that revokes consent to everything at once. They can customize the location of their safeword
button, as the slide demonstrates.

Presenter’s script:
Moving to the next rule, which is the most important one to remember. Visual consent through
the interface is the ultimate determinant of consent, regardless of what the user may be
saying or doing. Verbal consent is not enough, not a verbal no, and not a verbal yes.
The CDC created this rule to avoid any risk of misinterpretation about consent and accidental

perpetration of unwanted behavior that may result from it. And for urgent or immediate consent
revoking, we have a safeword button implemented. When activated, all mechanics go to Red to
stop the interaction, and continuing the activity makes it nonconsensual.

This button, by default, hovers next to your right hand (or left hand if you are left-handed), this
is for fast access, but it can also be fixed to a preferred position so you always know where it is.
This button is not visible to other users.
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Fig. 15. Slide 12: Like checking yourself out in the mirror; you can assess what your Spatial Consent settings
look like to other people.

Presenter’s script:
Ok, let’s do one scenario about sex to make sure everyone understands how to exchange Spatial
Consent. Imagine you are on a date at a restaurant or other public place. You both like each other
and decide to go home together. While in your home, you both grant each other consent to your
intimate spaces, but that doesn’t mean you can automatically touch their body, and they can’t
automatically touch your body. Remember, the body overlay shows your consent to bodily touch,
which can be different from consent to your personal space. Let’s say you want to kiss them, you
would have to ask for consent. You would do that by. . . [let students volunteer some answers]. You’d
have to ask for consent by visually selecting their face in the body overlay, and you would have to
wait for if and when the face overlay changes from yellow to green. Also keep in mind that if your
partner’s body overlay is red, you cannot ask for consent to any kind of bodily contact and you do
not have consent to touch them. You can see your own settings through the small avatar hovering
in your field of vision.

Comment from George: Students might want to know about the data privacy policy applied here.
Inform them about the CDC’s data policy for Spatial Consent. This data is encrypted, stored on-device
and it auto-deletes every 30 days. No one can access it, even the owner. Only police are allowed to
decrypt it with a judge’s order, in case you are accused or suspected of forcing someone into a sexual
act.

4.10 Infographic on Spatial Consent
Comment from George: The CDC recently put out this infographic, which I’ve found to be a helpful
summary for students about the basics of Spatial Consent and the positive impact it has already been
found to have on reductions in sexual violence.
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Fig. 16. Infographic for Spatial Consent. Best to review this at the end of class as a recap.
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Comment from George: In the year 2030, about 36% of adults in the US reported experiencing
unwanted sexual contact to their physical body at some point in their life. That number has remained
relatively consistent since 2016. We are in 2035 now, and for the past five years, the Spatial Consent
model has been taught in schools, in workplaces through HR training on harassment prevention, and
through social media campaigns. In the five years since then the CDC has found notable decreases
in unwanted sexual acts in geographic areas where a majority of sexual interactions reportedly used
Spatial Consent. After investigating, the CDC announced that this comes back to several reasons, which
you might want to discuss with students (let me know if you want the URLs for the full reports):

• Unwanted physical sexual contact (groping, touching) was reduced because default boundaries
around physical touch were more explicit.

• Explicit visual consent decisions created "pause points" for individuals to reflect on whether they
were truly comfortable with a sexual act. This resulted in greater willingness to clearly visualize
"no" to unwanted sexual acts.

• Unintentional perpetration of unwanted sex was reduced by explicit visualizations of "no" that
corrected self-acknowledged mis-assumptions about a partner’s willingness to engage in sex.

5 Authors’ Reflections
Towards creating prescriptive guidance for computer-mediated consent to sex as an approach to
sexual violence mitigation, we undertook a 15-month design fiction writing process that culminated
in the Spatial Consent model: teachable guidance for giving, receiving, and denying permission to
sexual and other interpersonal activity in a future where AR/VR glasses are a pervasive personal
computing device.
The writing process allowed us to reflect on the choice of design fiction as a trauma-informed

method; one that seeks to mitigate retraumatization better than alternative methods such as
participatory approaches with user-stakeholders. We present those methodological reflections here
in section 5.1 as guidance to other HCI researchers looking to foreground trauma mitigation in
their research methods.
With our Spatial Consent model now presented in the form of a sex education lecture, and

therefore shareable beyond our immediate team, we are also able to look ahead—not to an imagined
diegetic universe, but to a near-term future research agenda for broader stakeholder inclusion in
assessment, revision, and adoption of computer-mediated consent practices as a sociotechnical
means of reducing unwanted sexual activity. We conclude the paper with section 5.2 by reflecting
on three open challenges to the diffusion and practice of computer-mediated consent models.

5.1 Reflection on Design Fiction as a Trauma-Informed Method
Inspired by the Trauma-Informed Approach [29]—both through our direct interactions with clinical
experts in sexual violence and survivor care, and the HCI field’s own growing concern for trauma
[4, 29, 37, 39, 40, 67, 100, 104]—we adopted design fiction as a method to articulate a learnable or
teachable computer-mediated consent model while protecting against retraumatization that may
be incurred through immediate and prolonged participation of user-stakeholders (which was our
initial “default” methodological choice given prior work’s inclination in this direction [20, 115, 116]).
We consider the mere existence of our Spatial Consent education lecture as an indicator that the
design fiction approach was successful, given that it is a literal representation of a consent model
that can be taught to the general public.

To support other researchers in determining if and how to apply trauma-informed design fiction
in their own work, this section provides methodological reflections based on our own use of the
method. First, we offer prescriptive guidance on how to use trauma-informed design fiction through
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four practices that were incredibly beneficial to our team in retrospect. Second, we reflect on when
and why to choose trauma-informed design fiction over other methodological choices.

5.1.1 How to Practice Trauma-Informed Design Fiction. Our design fiction writing process evolved
as time went on, which we chronicle in detail in the Methodology section for other researchers to
consider in their own implementations of trauma-informed design fiction. In retrospect, there were
four practices that we adopted during the 15-month design fiction writing process that provided
advantages over participatory methods with user-stakeholders, for retraumatization mitigation as
well as creativity in design speculation.

Practice 1: “Allowed” Chaos. Throughout the 15-month writing process, we transitioned from
“anything goes” design fiction outputs (which ranged from functional VR prototypes to arts-and-
crafts displays and multi-paragraph stories) to gradually converge on sex education as the shared
medium through which to present and iterate on our formative computer-mediated consent models.
This stemmed from our extended effort to unpack what a “consent model” actually entails; clarifying
what we were designing for, and identifying which conceptual and behavioral elements such a
model should include. This shift took significant time, for iterative experimentation, reflection,
and refinement of “what” and “how” we were designing. While this extended internal chaos was
ultimately productive, and personally rewarding, it might not be as rewarding for other labs that
might fall into an endless loop of exploration without structure, underscoring the need for clearer
scaffolding when applying this method elsewhere.
Practice 2: Space for Critique. The recurring meetings among the writing team hinged on deep

trust and familiarity across the team members, all of whom have previously worked together. This
was essential to facilitating honest expression and honest critique of each other’s design fictions,
both of which (the writing and the reaction to each other’s writing) were frequently rooted in
deeply personal experience. Such critical assessment of each other’s fictional works would have
represented a severe risk of retraumatization had we involved user-stakeholders at this stage,
who would presumably not know each other and the researchers very well. Imagine a survivor of
sexual violence being told their vision for preventing that experience has logical errors or debatable
behavioral choices of characters within their diegetic universe. While at least one of our team
members self-identifies as a survivor of sexual violence, the camaraderie among the team and deep
mutual trust across its members enabled this traumatic experience to be reflected on in a mutually
supportive way. It may be challenging to recreate that safety structure when recruiting outside
participants to, say, a participatory design workshop.
Practice 3: Alternating Between Individualized Introspection and Collective Retrospection. During

our writing phase, we followed a rhythm that alternated between individual and collective work.
Each cycle began with an initiation meeting where we discussed the upcoming prompt and clarified
expectations. Afterward, team members departed to ideate, reflect, and write independently over a
period of several days or even weeks. The results of these individual writing sessions were then
shared and collectively discussed in the following meeting. These individual sessions allowed par-
ticipants to process complex and violence-laden topics at their own pace and within environments
that felt safe and comfortable. Writing alone, in private, allowed team members to individually
unpack those emotionally charged conversations at both an emotional and creative level. This
alternating rhythm between individualized introspection and collective retrospection not only
sustained emotional safety, but also improved the richness of our ideas. Similar to how our prior and
interrelated practice of providing space for critique would not be practical with user-stakeholders
due to the sheer time commitment, this practice of alternating introspection and retrospection
is more about the time "between" team meetings than those meetings themselves, which may be
untenable for long-term participation of user-stakeholders.
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Practice 4: Deliberate Writing Team Construction Through Trauma Audit. As our Methodology
section explains, our six design fiction writing team members were chosen for very deliberate
reasons: balanced gender representation, diverse cultural backgrounds, prior publication experience,
and representation among demographics at elevated risk of sexual violence, among other qualities.
We would surely recommend that other researchers make similar team construction decisions at the
outset of their trauma-informed design fiction writing process. But a process that our team adopted
during the team construction phase, particularly to inform each member’s personal decision to
participate over what became a 15-month process, was a practice we informally called a "trauma
audit" (not to be confused with a similarly named practice for evaluating the quality of trauma-
informed care in clinical settings [105]). This entails having prolonged conversations between
(potential) team members about the subject matter to be discussed and designed for, thus allowing
each individual to privately assess or "audit" their personal experiences intersecting with the topics
of sexual violence and consent to anticipate retraumatization and develop personal procedures and
practices for self-care ahead of time. (Note: we did not discuss or ask each other about our personal
self-care processes for privacy reasons). We would strongly advocate for a similar practice in future
trauma-informed design fiction work, while recognizing that such an introspective practice (which
in our case necessitated well-understood concepts of trauma, sexual violence, and consent) may
not be advisable or possible when involving user-stakeholders or other writing team members
depending on their professional background.

5.1.2 When and Why to Choose Trauma-Informed Design Fiction. In this subsection we reflect
on when and why researchers may choose trauma-informed design fiction. This involves, first,
articulating the general conditions under which we recommend the use of this method. Second, we
recognize that "choosing" trauma-informed design fiction necessitates selecting it over (or prior to)
other methods, thus necessitating a clear understanding of how it differs from "traditional" design
fiction and related methods such as participatory design and scenario-based design.
We initially chose trauma-informed design fiction because of the risk of retraumatization as-

sociated with empirical methods that center the immediate involvement of user-stakeholders,
whose research participation, in itself, may incur trauma. We would more generally advocate
for trauma-informed design fiction as a first step in design agendas involving topics commonly
associated with, or triggering of, trauma (which can include contexts well beyond sexual violence).
We say "first step" because speculative design activities can hone or inform subsequent empirical
studies or participatory methods that do involve technology users or other stakeholders who may
have experienced trauma related to the research topic (our own future work with Spatial Consent
involves user-stakeholders refining the model). This is to say: trauma-informed design fiction need
not be chosen instead of other methods. Trauma-informed design fiction reframes user-stakeholder
involvement and associated empirical study as a calculated, deliberate choice (potentially later in
research agendas) that is informed by precautions for retraumatization, rather than a default first
step that de-centers or even overlooks the retraumatization risks associated with participation.
One may argue that design fiction, in general, may afford the same inherent retraumatization

mitigation that we just described, prompting questions of what unique methodological dimensions
distinguish trauma-informed design fiction. We argue that the trauma-informed design fiction
approach differs from conventional design fiction in terms of deliberate considerations for the
well-being of the fiction writer(s). Traditional design fiction often seeks to provoke, challenge,
or speculate freely about future technologies, sometimes through intentionally discomforting
scenarios that reveal social tensions [21, 102, 107]. Trauma-informed design fiction, as we define it,
necessitates conscious consideration of the potential for retraumatization through the act of design
fiction writing and making deliberate methodological choices to protect the design fiction writers
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from retraumatization and other adverse consequences. In simpler terms: if design fiction inherently
protects user-stakeholders from retraumatization through bypassing or delaying their involvement
entirely, trauma-informed design fiction extends this protection to researchers themselves. It
consciously considers how to mitigate retraumatization of researchers involved in the design fiction
writing. Whereas design fiction publications in HCI commonly do not have dedicated sections to
describing the design fiction writing process, with trauma-informed design fiction it is a necessity
in order to foreground the methodological considerations for retraumatization.

Themotivation of using design fiction to avoid retraumatization of user-stakeholders shouldmake
apparent how the method diverges from participatory design, which very much does necessitate
users or other stakeholder groups taking a "seat at the table" to co-construct a design artifact.
These are not diametrically opposed methods however, but rather complementary approaches. For
example, next steps in our own research for the Spatial Consent model involve user-stakeholders
in assessing and refining the model based on their lived experience. By engaging in trauma-
informed design fiction first, researchers can 1) experiment with retraumatization structures for
the writing team, that could similarly be used with outside stakeholders in participatory design,
and 2) better anticipate the time commitment and nature of design activities for future stakeholders
in participatory design to refine, improve, and modify formative artifacts from design fiction.

5.2 Taking Computer-Mediated Consent from Fiction to Non-Fiction
Previous contributions into computer-mediated interpersonal consent models have been made
through 1) researchers’ own ideas in myriad forms, often inspired by affirmative consent (e.g.,
interface mockups, design patterns, and general guidelines) [43, 99, 116] and 2) participatory
methods with user-stakeholders to either critique existing consent models in their applicability to
computer-mediated communication [20] or identify which types of technologies could play a role
in mediating sexual consent, often with hand-drawn sketches [116]. While excellent starting points,
there is a significant gap between these abstract premises for technology in consent communication
and discrete behavioral rules that are learnable by technology users and therefore reliably practicable
in sexual interactions.

The intent behind our trauma-informed design fiction writing process was to create a “teachable”
computer-mediated consent model that gives clear, prescriptive direction for the responsibilities of
human partners and technology in communicating agreement to sexual activity. This is in reaction
to formative HCI research into conceptual directions for how various technologies could scaffold
communication of consent to interpersonal behavior, but which falls short of “teachable” behavioral
rules that would facilitate consistent and widespread practice by the general public. Now that such
“behavioral rules” have been created and iterated in the form of the Spatial Consent model, the
question remains of how we move towards consistent and widespread practice of Spatial Consent
(or any other computer-mediated consent model). In retrospect, the process of writing, revising, and
discussing the Spatial Consent model made apparent three open challenges to computer-mediated
consent diffusion and adoption.

5.2.1 Awareness of Computer-Mediated Consent Models by the General Public. The ability of a
consent model to be adopted depends heavily on widespread diffusion and understandability of
the model to the general public. This is particularly apparent in light of the historic failures of
affirmative consent to achieve widespread adoption due in part to ambiguity and inconsistency in
its behavioral prescription [36].

We experienced that challenge of understandability firsthand during our design fiction writing
process. Even in our own writing team, we found it was difficult to communicate our formative
consent models to one another, often needing whole meetings to simply clarify the behavioral
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rules of our respective models, let alone debate them. This is part of why we adopted sex education
lectures as our standard format for communicating our individual consent models to one another;
as a means of more clearly communicating our own ideas among the design fiction writing team
and minimizing challenges in coherence of the models. This turn to education is almost ironic given
that we initially distinguished computer-mediated consent as a fundamentally different approach
from traditional education and policy solutions to problematic sexual consent practices, yet it
underscores the importance of considering the vehicle for communicating a consent model.

While we found a sexual education framing to be personally valuable to our team, we recognize
that there are geocultural limits to organizing and communicating a computer-mediated consent
model en masse through sexual education. Sex education, as an institutionalized practice, is far
from universal. In some countries, formal sex education is minimal or absent altogether for various
reasons (e.g. cultural norms and religious beliefs) [80, 106]. In other territories, open discussion
of sexual behavior, particularly among adolescents or unmarried adults, may be restricted by law
or met with significant social stigma [54, 69, 75, 101]. Even within the same country, such as the
United States, availability and content of sex education can vary wildly. For instance, portions of
the country still rely on abstinence-only sex education that lacks explicit guidance about consent
[1, 72, 89].
These disparities highlight a serious challenge to the diffusion of computer-mediated consent

models: if the communicative format itself assumes cultural openness around sexuality, its reach
will inevitably be limited. For such models to achieve global or cross-cultural relevance, their
methods of instruction and dissemination must be adaptable to different social norms, educational
infrastructures, and levels of discourse permissibility.

5.2.2 Consistent Practice of Computer-Mediated Consent Over Time. The “diffusion issue” men-
tioned above also raises questions about long-term adoption of computer-mediated consent models.
Sex education, like any other education taught in schools, may be forgotten over time [110], es-
pecially if a student may go an extended period of time before having a sexual experience. This
raises the question of how computer-mediated consent models can be remembered and consistently
practiced beyond the point of initially learning about the model. The history of affirmative consent
can serve as a cautionary tale here; despite awareness campaigns, because the model clashes with
existing social scripts and expectations surrounding intimacy [97] it is seen as disruptive to the
natural flow of sexual interaction [97]. When a consent model is incongruent with social norms,
sustained adoption becomes much more difficult.

To counter this, computer-mediated consent models may need to give prescriptive guidance to
system designers as well as sexual partners. One advantage of computer-mediated consent over
affirmative consent lies in the availability of technology to scaffold consent practice through ongoing
cues and reinforcement. Technology has the potential to make consent habitual by embedding
reminders and signals into everyday life. Whereas affirmative consent may necessitate sexual
partners to consciously remember the consent model and adhere to its behavioral tenets, Spatial
Consent (or similar model associated with a ubiquitous computing peripheral) could be habitualized
through omnipresent signals and reminders integrated into head-mounted displays, particularly
if the consent model is practicable in social contexts beyond strictly sexual ones. For instance,
consent model guidance to developers may include interface mechanisms that scaffold consistent,
“plug and play” practice of the consent model.

5.2.3 Accommodating Inconsistent Technology Access in Computer-Mediated Consent Models. The
consistent practice of any computer-mediated consent model may be shaped by socioeconomic and
political realities. We gesture to this briefly in our CDC-style infographic through the inclusion of
a “regions”-based statistic, acknowledging that implementation of the Spatial Consent model even
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in our diegetic universe is unequally distributed across states. Our Spatial Consent model assumes
ubiquity of AR/VR devices running consent technology, which would presumably be possible either
through widespread purchase or government subsidies.
However, the model’s reliance on ubiquitous access to AR/VR devices raises new questions

about how sexual consent exchanges should unfold when at least one partner lacks the necessary
technology. In the United States today, where our sex-education-based design fiction is situated,
91% of adults own a smartphone [23]. If we project a similar adoption rate for AR/VR devices in
the future, one in ten individuals would not be able to practice Spatial Consent. Moreover, even if
device access was truly ubiquitous, technology can fail: devices can malfunction, lose power, or
experience connectivity issues at critical moments. Beyond the technical constraints, device-use
may also be inaccessible for some individuals with certain disabilities that limit engagement with
immersive or wearable interfaces, particularly people with vision impairment. These not-so-edge
cases suggest a need for a plurality of consent models and consideration of how to support multiple,
synergistic consent models that work across devices, user capabilities, and sociocultural contexts.
Some of these open questions can be contended with in future work by using the product of

our trauma-informed design fiction—a sex education lecture—as a research instrument: a rapidly
consumable premise that can ultimately make participation of other stakeholders more productive
and mutually rewarding. For instance, user-stakeholders could be shown the fictional lecture and
invited to critique, revise, or expand it based on their perspectives and experiences.
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