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Abstract 
Slide deck accessibility is often studied for people who are blind 
or visually impaired, but rarely for other people with access needs. 
We first conducted focus groups with 17 people with slide deck 
access needs and found that their access needs differed greatly and 
often conflicted. Moreover, some people’s access needs changed 
throughout the day (e.g., needing lower contrast colors at night). 
Therefore, we conducted a design probe with 14 of the existing 
participants to understand the experience of using a plug-in that 
lets audience members at a presentation modify a local copy of 
the slides to meet their accessibility needs. We then interviewed 
four slide deck authors and presenters to offer a preview of the 
perspectives that other stakeholders of this tool might have. Finally, 
we created a functional prototype as a Google Slides plug-in with a 
subset of the features requested by the participants. 
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1 Introduction 
Slide decks are commonly used in both work and school settings 
for making presentations to share information with a group, class, 
or organization. For the millions of people who have disabilities, 
there are several factors that can make slide decks more or less 
accessible, depending on their abilities. However, disabilities vary so 
vastly that the access needs of different individuals can look starkly 
different, or even conflict with each other [14, 21, 22]. Moreover, 
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a single person’s abilities can vary drastically throughout the day, 
and impact what access needs they have when consuming slide 
decks in a specific context [23]. In this paper, we investigate slide 
deck access needs for people with a wide variety of disabilities. 
Then, we design a system that adjusts a user’s local copy of a slide 
deck to meet their access needs in-the-moment, and we test the 
system in a presentation setting to demonstrate its utility. 

Prior research has investigated how people who are blind and 
visually impaired (BVI) can consume and present slides [20, 32, 34] 
and how to improve caption-users’ experience consuming presen-
tations [41]. However, this research largely focuses on the access 
needs of people who are BVI, though there are a number of disabil-
ities and related conditions that can impact the ability to consume 
slide decks, like chronic illnesses and neurodivergence. Addition-
ally, there exist lists of best practices for how to make slide decks 
more accessible generally (e.g., having highly contrasting text and 
background color, and large fonts) [6, 26, 30]. These checklists often 
suggest making a single round of changes to a slide deck that will 
make them “accessible.” However, with this paper, we demonstrate 
that a single one-size-fits-all slide deck cannot meet all access needs 
at once. Instead, we imagine a future where slide decks can 
adapt to meet individual user needs in the moment. 

We conducted focus groups and interviews with 17 individuals 
with a diverse range of accessibility needs, including people who 
identify as disabled, as having chronic illnesses or mental health 
conditions, or as neurodivergent. They shared their current con-
cerns with slide deck accessibility and what characteristics their 
ideal slide decks would have, recognizing that one person might 
have different preferences or needs in different contexts. We found 
that access needs around slide decks vary drastically between dif-
ferent individuals, and that they can change drastically for a single 
person throughout the day. We then invited participants back for a 
second session where we used a design probe to test the impacts and 
feasibility of using a more accessible, customized slide deck during 
a presentation. A member of the research team presented a preexist-
ing presentation while participants followed along with their own 
custom copy of the slide deck. We created these customized decks 
based off the characteristics each individual preferred in the first 
study session, and participants subsequently provided feedback 
on their experience with these decks. We found that customized 
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slides could remove accessibility barriers for participants, but that 
they also added cognitive and logistical overhead that needs to 
be considered when designing slide customization tools. Finally, 
we conducted four interviews with authors and presenters of slide 
decks to offer a complementary perspective and understand the 
concerns they might have with a system that automatically changes 
their slides to improve access. 

Finally, we implemented a proof-of-concept system that could 
carry out such accessibility-focused customizations to slide decks 
on-demand. Beyond demonstrating the feasibility of the system, 
this process allowed us to highlight what features are possible to 
implement with existing application programming interfaces (APIs) 
for popular slide deck software and which would require more 
sophisticated logic (e.g., optimization algorithms) or integration 
with external services (e.g., computer vision pipelines). Further, we 
document what properties and functionality an API must expose 
for someone to be able to build an accessibility-focused slide deck 
customization tool, noting that popular softwares’ APIs do not 
support all necessary functionality at the time of this publication. 

In summary, this paper contributes: 1) a characterization of a 
wide variety of slide deck access needs of people with different dis-
abilities, 2) insights into how having different, customized copies of 
slide decks in use at once impacts a presentation environment, 3) a 
list of API capabilities that are required to fully support accessibility-
focused slide deck customization tools. 

2 Related Work 
Here, we summarize the work done by researchers and technology 
companies to study and create more accessible slide decks. In short, 
slide deck accessibility has been thoroughly studied from the per-
spective of improving access for BVI people [31–34], but little work 
has investigated the access needs of other communities [41]. We 
conclude by discussing existing work in interface adaptation for 
access and non-accesss purposes [9–12, 17, 28, 29], as in this work 
we design a tool that automatically adapts slide decks to meet the 
access needs of each individual. 

2.1 Slide Deck Accessibility 
Several professional organizations (e.g., Microsoft [26], universities 
[6, 30]) have curated lists of best practices around slide deck and pre-
sentation accessibility. Combined, these suggestions include having 
sufficient color contrast between all slide elements, ensuring all text 
is sufficiently large, including alt text with all images, using unique 
slide titles, and limiting the amount of content on a slide. Tools 
that help to ensure slides uphold these guidelines (GrackleDocs for 
Google Slides [13] and Microsoft’s Accessibility Checker [25] for 
PowerPoint) typically identify issues such as poor contrast, missing 
alt text, non-unique or missing slide titles, and slides that might 
have nonsensical reading orders1 . These tools most often focus on 
identification of issues and rely on users having the knowledge, 
motivation, and skill to repair the issues. Though, in one of the 
few counterexamples, Microsoft provides AI-generated alt text for 
images [24]. Microsoft also has developed interfaces to improve 
user understanding of how to write useful alt text [20, 24]. 

1Reading order refers to the order that a screen reader would encounter the items on 
a slide 

Other work has studied how to improve slide deck accessibility, 
almost exclusively focused on accessibility for BVI individuals. Peng 
et al. investigated how to improve BVI slide deck consumption ac-
cessibility from several perspectives. From a presenter perspective, 
they built a tool that identifies when presenters fail to fully verbally 
describe all slide elements via real-time feedback [33]. In the context 
of reviewing recordings of presentations, Slidecho allows access 
to the visual information in real-time while watching the video, 
without requiring access to a digital copy of the slide deck [31]. 
Turning to authoring and navigating local copies of slide decks, 
research explored how to better allow BVI people to access details 
of visual design in slide decks while authoring with sighted individ-
uals [34] and how machine learning techniques can create a better 
way to navigate slides through a novel hierarchical drill-down ap-
proach [32]. Zhang et al.’s A11yBoard focuses on providing a better 
experience for consuming and authoring slide decks, especially in 
the slide designer pane [42]. 

A few other studies have focused on slide deck accessibility for 
other communities with access needs. For example, Cavender et al. 
studied how to manage the numerous different demands on d/Deaf 
and hard of hearing (DHH) students’ visual attention. [5]. Brandão 
et al. created a tool that allows for better pacing while delivering 
slide presentations in educational contexts when interpreters are 
present [2]. The study we present in this paper expands prior work 
to consider slide accessibility beyond BVI and DHH people’s access 
needs, including people who have chronic or mental health condi-
tions and people who are neurodivergent. The access needs of these 
groups have been underrepresented in prior work but, we argue, 
are feasible to meet with slide deck customization capabilities. 

2.2 Customizable Interfaces 
Past research has identified the need for technologies to be respon-
sive and customizable for disabled users [39]. For example, Gajos 
et al. demonstrated how a system, SUPPLE, can make customized 
interfaces specifically for disabled users’ needs [10, 11]. Other work 
investigated how to tailor menu interactions [1] to best meet user 
needs, or how to customize sound recognition tools for d/Deaf or 
hard of hearing individuals [12, 17]. Other work in this space fo-
cuses on touch-based interactions for people with non-normative 
abilities, including people with disabilities [28, 29], older adults 
[8], and children [38]. For example, Mott et al. investigated how to 
improve interactions for people with mobility disabilities on touch 
screens through development of a system that can accurately sense 
a user’s intended touch target even if multiple points of touch occur 
on a screen (e.g, with the side of a hand), using machine learning 
techniques [29]. Most work in this area has focused on adapting 
to meet access needs within a single disability. We extend these 
concepts to support multiple disabled people in the context of live 
presentations, and further, we explore the social consequences of 
using customized tools during group conversations. Specifically, 
we enumerate properties of slide decks that were critical for people 
with diverse abilities to be able to customize to meet their access 
needs, which prior customization and slide deck research does not 
investigate. 

3 User Study Method 
To understand slide deck accessibility needs and inform tool de-
sign, we conducted a three-phase user study with presenter and 
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audience member participants. In the first phase, we conducted fo-
cus groups with presentation audience members about what makes 
slide decks particularly (in)accessible. In the second phase, we in-
vited the same participants to a technology probe [15], where a 
member of the research team presented a slide deck while partic-
ipants followed along with a customized, accessible copy of the 
slides, which we designed and created for them. Finally, in the third 
phase, we interviewed a small number of slide deck authors and 
presenters about their feelings towards the types of changes our 
proposed tool was making to their slides. This multi-phase study 
produced a list of priorities from audience members and presenters 
for making accessibility-focused changes to slides, which we used 
to inform the design of our system described in section 6. 

We recruited audience members who had slide deck-related ac-
cess needs through mailing lists, group messaging forums, and by 
reaching out to our personal networks. Most participants identi-
fied as having a disability, chronic or mental health condition, or 
as neurodivergent (see Table 1). We recruited slide deck authors 
and presenters through university messaging forums and selected 
people who gave presentations regularly, in both professional and 
classroom contexts. Audience members were compensated $40 for 
the focus group session and $40 for the presentation session. Pre-
senters were compensated $40 for their interview. This study was 
approved by out institution’s IRB. We sent participants an infor-
mation form before the study and encouraged them to ask any 
questions they had. 

3.1 Phase 1: Audience Member Interviews 
We began by conducting focus groups with 17 audience member 
participants, whose demographic information is summarized in 
Table 1; their average age was 27 (range 20-39). In these sessions, 
we first asked about general slide use at school or work, including 
in what contexts they use a personal copy of the slides (e.g., before, 
during, or after a presentation). We then focused on what features 
of slides made them more or less accessible for each participant. 
Once this discussion concluded, we informed the participants of 
our intent to create custom slides for all participants for the second 
study session. If it was useful for participants and time allowed, 
we used a slide deck to demonstrate different features of slides 
that could be customized to meet their needs, including font size, 
font family, font spacing, font color, background color, amount 
of whitespace, creating room on slides for captions, and using 
slide templates2 . We selected these features based on common best 
practices for slideshows[6, 26, 30]. We then asked participants to 
fill out a form3 with open-ended questions to specify what aspects 
they would like their ideal slide deck to include, encouraging them 
to list anything they could think of without worrying about real-
world constraints. If participants had different preferences for slides 
used for reviewing slide decks before or after the presentation and 
used during a presentation, we asked them to fill the form out 
multiple times. In total, participants requested 12 different decks to 
use during presentations, 6 to be used for review before or after the 
presentation, and 2 to be used in both contexts4 . The properties that 
participants requested of these decks are listed in Table 2. Three title 

2See Supplementary Materials for the slide deck 
3See Supplementary Materials for the form 
4Note this sums to more than 17 because some participants requested multiple decks. 

Gender 
Woman 8 
Man 4 Disability or related condition 
Nonbinary 2 Neurodivergent 8 
Trans masculine 1 Chronic illness or condition 6 
Nonbinary, agender, 
genderqueer, gen-
derless, trans 

1 Blind or visual disability 6 

agender/nonbinary 1 Mental health condition 3 
Brain injury 1 

Race Deaf 1 
White 9 Physical disability 1 
Asian 5 Psychosocial disability 1 
Latina 2 Multiple disabilities 10 
Middle Eastern 1 
East Asian 1 
Mixed/multiple races 3 
Prefer not to respond 1 

Table 1: The demographics of our 17 audience member par-
ticipants, including their self-reported races, genders, and 
disabilities or related identities. 

Property Requested # Participant Requests 
Font and/or background color 15 
Amount of content per slide 13 
Font family preferences 8 
Font size preferences 7 
Color contrast preferences 6 
Specific spacing between words or paragraphs 6 
Space for captions 4 
Use of slide templates 4 
Text document instead of slides 3 

Table 2: The properties that our participants requested for 
their personalized versions of the presenter’s deck to be used 
in phase 2 of the study. 

slides with examples of the types of changes participants requested 
are shown in Figure 1. 

We were committed to being inclusive in our study sessions. 
Consequently, we provided several accommodations, including 
sending questions ahead of time, making sure that our slides were 
not painful or disorienting (e.g., making slides in dark mode or 
light mode upon request), and using automatic captions. Some 
participants had work or childcare constraints that prohibited them 
from joining us during our focus group sessions, so we offered solo 
interviews to these participants, and four participants participated 
this way. Interviewees answered the same set of questions as focus 
group participants. In total, we ran six focus group sessions and 
four interviews. 

3.2 Phase 2: Presentation Session 
For the second phase of our user study, we conducted a technology 
probe to understand the impacts and feasibility of each audience 
member having a customized slide deck in use during a live presen-
tation. To do so, we selected a research assistant to be our presenter 
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(a) The author’s original title slide template. 

(b) An example of a participant-requested version of the title slide 
that uses Times New Roman font family, and black text on a white 
background. 

(c) An example of a participant-requested version of the title slide that 
uses Comic Sans font family, white text, a black background, and a 
higher minimum font size. 

Figure 1: The original title slide template that our research 
assistant as well as two example variations that our partici-
pants requested. 

across three presentation study sessions, all of which were run 
identically. She shared several slide decks with the research team 
that would each take 10 minutes to present. We selected the one 
that demonstrated the most common issues that participants dis-
cussed in phase one of the study. This deck presented the results 
of a research project done by the presenter about how d/Deaf and 
hard of hearing individuals communicate in groups. The deck had 

19 slides and used one of the default Google Slides templates: “pop,” 
(see Figure 2). We added one slide to the deck that introduced a 
collaborative activity (think, pair, share [18]) for audience members 
to perform with another session participant. Discussing with peers 
after attending a talk is a common aspect of presentations, and we 
wanted to see the impact of different versions of slide decks in this 
context. 

To prepare for the presentation session, a member of the research 
team created custom copies of the slide deck that were customized 
for each participant based on their responses from Phase 1. We sent 
these customized slides to each participant along with the original 
presenter’s deck to allow participants to compare them if desired. 
Thus, participants had a copy of custom slides that they could 1) 
follow along with during the study session or 2) use to review the 
slides before or after the presentation. 

The virtual presentation session was held on Zoom and 14 of 
the 17 participants from Phase 1 of the study attended. We began 
with brief introductions and access norm setting, and then let the 
research assistant deliver her 10 minute presentation. At the end of 
the presentation session, she introduced the think, pair, share activ-
ity and we let participants discuss in pairs in breakout rooms. We 
then transitioned into a reflection period where were encouraged 
participants to share with the group about what it was like to use 
their custom slides during the presentation and sharing activity. 
The presenter left for this phase of the session so that participants 
would feel more comfortable critiquing her slide deck. 

Finally, we concluded by asking participants to fill out a 10-15 
minute survey that asked mainly open-ended questions about 1) the 
effectiveness of their custom deck during the presentation session, 
2) their experience talking with fellow audience members who did 
not have the same slides, 3) how effective a custom deck specifically 
made for reviewing before or after a presentation was (if applicable), 
4) their likelihood of using their custom deck inside or outside of 
the presentation, and 5) if they would make any further changes to 
their custom decks. 

3.3 Phase 3: Presenter Interviews 
We recognized that if a tool existed that made substantial changes to 
slide decks to be more accessible to each audience member, it might 
result in substantial changes to the presented slides. Therefore, 
we concluded our user study by interviewing four people with 
experience presenting slides in classroom or professional contexts 
about how it would feel to know such a tool was being used during 
their presentation. When participants signed up to participate, we 
asked them to share a deck with us that they had presented in 
the past. We then produced two new versions of these slides. To 
each custom deck, we applied one set of the most common changes 
requested by participants. The changes we made were as follows: 

Deck 1: a version of the deck where we changed all text to a 
specific font family and changed the slide colors to a dark grey 
background with white text. 

Deck 2: a version of the deck where we enlarged all text, which 
sometimes required splitting a slide in two, and we summarized 
large chunks of text. 

We asked participants to discuss if there were any changes 
that they were opposed to, whether because they distorted the 
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Figure 2: Two screenshots of the template used by our presenter. It includes decorative, serif fonts and brightly colored section 
slides, each of which can cause accessibility issues. 

presenter’s original message and content or because of other rea-
sons such as intentional aesthetic design choices. 

3.4 Analysis 
We performed reflexive thematic analysis to analyze the results 
from our focus groups, interviews, and open-response survey data 
[3, 4]. Two authors divided up and read all of the transcripts from 
our focus groups in Phase 1 of our study. They identified codes 
and broader themes, which they discussed in weekly meetings. 
They worked together to agree on a final set of codes for the code-
book, which one author then applied to all transcripts. The same 
author then repeated a similar process for the data from Phase 2 
(presentation session) and Phase 3 (presenter interviews) of the 
study: the author reviewed each transcript once to identify codes, 
solidified the codebook, and then applied the codes on a separate 
pass. We used codes from prior phases’ codebooks (e.g., Phase 1’s 
codebook) if they applied to data from other parts (which occurred 
frequently). Combined, our codebooks had 129 codes, and top level 
themes included topics like “features of accessible slides” and “cop-
ing mechanisms for dealing with inaccessible slides.” 

4 Study Results 
Participants used slides in diverse contexts and formats. Most of-
ten, they used slides in work or school contexts, but sometimes 
used them for student groups or church. While they most often 
consumed slide decks on computers, they sometimes used phones, 
tablets, or physical print-outs of slides, depending on personal pref-
erence and context. We now dive into the accessibility of slide decks 
and slide presentations for participants with a wide range of dis-
abilities. Specifically, we discuss 1) how people engaged with slides 
at different times for accessibility and non-accessibility purposes, 
2) what elements of slides are particularly accessible or inaccessible 
to slide consumers, and 3) how presenters’ actions could impact 
slide deck accessibility. Audience member participants are denoted 
with A#, and presenter participants are denoted with P#. 

4.1 Different Kinds of Engagement with Slides 
Almost all participants preferred to engage with their own copy of 
the slide decks before, during, or after the delivery of the presenta-
tion. 

Before and after presentations: Accessing slides before pre-
sentations allowed participants to preview information and there-
fore feel less overwhelmed during presentations. Participants who 
had disabilities that affected their ability to read and process vi-
sual information found information-dense slides overwhelming 
(A1, A5). Reviewing slides ahead of time allowed participants to 
start pre-processing and enter the presentation with a “basic men-
tal framework” of the concepts (A2). After presentations, many 
participants described reviewing information (e.g., for a test or lab 
assignment) or reading content that they missed during the lecture 
because they “tuned out.” 

During presentations: Some participants followed along with 
a copy of the slide decks on their own device during lectures, often 
to take notes or to make things more accessible for themselves. For 
example, A8, who is blind, used slides at work and had to read part 
of a dialogue aloud. Having her own copy of the slides enabled her 
to know what she needed to say and when. A13, who is Deaf, found 
that he could align his laptop with the slides open near the speaker, 
allowing him to receive all visual information sources in one line 
of sight. 

Finally, several participants used their own copy of the decks 
to better control the pacing and layout of slides, as A16 explained: 
“[I like having my own copy so that] I can control exactly how big 
it is, [and] I can move the slides as fast or slow as I want them.” 
Several participants appreciated the ability to preview the content 
coming up next or to go back and review content that they did not 
understand or missed. A14, who is neurodivergent, described how 
having a personal copy of the slides allowed them to manage their 
attention for a class. Sometimes they would lose focus during an 
important part of the presentation, and the slides let them review 
what they missed and tune back in. At the same time, previewing 
the slides allowed them to purposefully zone out when they needed 
a break: “Knowing: ‘oh, okay, we’re about to go talk about t-test . . . 
I can do those in my sleep, whatever. Let me zone out for a couple 
of slides.”’ Thus, having the slide deck allowed A14 to both regain 
focus when distracted and budget where to pay attention. 

However, some participants found that following along with 
slides was too distracting to be useful. For screen reader users, it 
was overwhelming to listen to the professor and screen reader au-
dio at once: “there’s also the screen reader [audio,] and then there’s 
also the professor talking, and simultaneously, I’m also trying to take 
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some notes,” which is a lot to process at once (A4). Some neurodiver-
gent participants preferred not to use devices during presentations 
to avoid distractions: “having a version that’s maybe like cleaner 
wouldn’t be enough of an incentive for me to want my own version, 
because then I would have it pulled up on my computer. And then I 
would, you know, start checking other tabs. The next thing I know, I’m 
just not listening at all” (A7). While following along with a personal 
copy of slides was an accessibility boon for some people, it was a 
distraction for others. 

4.2 Factors of Slides that Impact Accessibility 
In Table 3 we list some of the features of slides that participants 
found to be accessible and help them during a presentation. 

Participants emphasized the importance of having their own 
needs met and how powerless they can be to do so in the current 
slide show paradigm: “Physically I don’t have control over people’s 
slides. So you kind of just have to deal with it. My ophthalmologist 
gave me [special] glasses . . . Those are probably the only measures I 
can take for my own [wellness]” (A6). At the same time , it is clear 
that a single deck cannot meet all of these needs, as many of these 
requests conflict (e.g., preference for lower and higher contrast, as 
seen in Table 3). We now explore some of the reasons why these 
differences in preferences and needs arise. 

4.2.1 Differences between people. Access needs related to slide 
decks varied drastically between different people. A9 and A7 found 
colorful slides to be distracting because of their disabilities, while 
others found the bright colored slides painful (A6, A16), and still 
others found brightly colored slides incredibly helpful in terms of 
maintaining their attention (A15, A17). Participants respected that 
other people in their focus groups had different preferences for 
“equally valid reasons” (A9), and were excited by this proposed tool 
as a way to meet conflicting needs. 

4.2.2 Differences for one person over time. For some participants, 
accessibility preferences changed as their symptoms or abilities 
changed or as their environment changed. A2 discussed the multi-
tude of factors that impact her access needs: “It’s hard to pin this 
down [what contrast level I need at the moment], because [it] depends 
on where I am in a [menstrual] cycle, how much I’ve been reading, 
what the ambient light in the room is, what the slide design is.”’ A1 
faced similar issues with contrast, where his preference varied based 
on the severity of his eye fatigue and symptoms: “I guess it’s a little 
more like Goldilocks, where I need that sweet spot more and more.” 
For A1 and A2, individual factors impact visual processing, which 
can make it near-impossible for them to accurately predict exactly 
what contrast level they would need before any given presentation. 

4.2.3 Differences between contexts. Context and manner of con-
sumption of slides similarly impacted what was most accessible for 
participants. Slide decks often serve one of two purposes: some-
times they are intended to be delivered during a presentation, and 
other times they serve as a standalone resource for sharing in-
formation in a class or company. Consistently, most participants 
preferred having a slide with fewer words during the presentation, 
but preferred a much more verbose deck that offered more context 
to the content if they were reviewing it outside of the presentation 
session: “[If the] presenter ... [is] using very few bullets on their slide, 

that’s great for not having an overwhelming slide, but then I am 
having a harder time understanding what the slide is about [later]” 
(A1). Several other participants also commented on the fact that 
many presenters who present sparse slides added a large amount of 
additional context with their voiced or signed5 content, and slides 
were often difficult to understand without this context. Specifically, 
people wanted decks for reviewing outside the presentation session 
to clearly present the main point of each slide. 

Two people who identified as neurodivergent followed along 
with printed versions of slide decks during the presentation, and 
the format they consumed the slides in impacted what features 
they wanted to prioritize in the slides. A16 explained: “I don’t like 
super high contrast [in a digital context] because that can be painful. 
But in print, it does need to be higher contrast. But the background 
that it’s printed on can’t be so bright that it hurts.” A16 needed to 
balance content clarity after being printed out on paper with their 
eyes’ sensitivity to contrast. In the end, they chose to have the slide 
deck be high contrast for printing, but print it onto a cream paper 
to soften the contrast. 

Finally, though people saw the benefits of having different slide 
decks for different contexts, they had reservations about the practi-
cality of this paradigm. A9 described: “I think, having 2 copies, while 
it would be helpful to see them both at the same time, . . . that’s just 
more things to keep track of, and I would be very prone to forgetting 
or like losing unless it was very systematized.” Another participant, 
A7, also commented that, in her day-to-day life, she often received 
decks in inconsistent formats (some via Google Slides, some via 
PowerPoints, some as PDFs), which might limit the scope of a tool 
remediates inaccessible slides, or at least increases its complexity. 

4.2.4 Factors that influenced presentation accessibility beyond the 
slide deck. Finally, while not the main focus of our study, partici-
pants described several non-slide factors that impacted accessibility, 
including factors about how the presenter conveyed content and 
the presentation environment. 

Presenter impacts: Timing was a concern for many partici-
pants, both in terms of how fast the presenter spoke as well as how 
fast they progressed through the slides. A5 is sighted and uses a 
screen reader to read most text, and they couldn’t consume slides 
as quickly as the professor presented them. She raised the question: 
“So, . . . where should I prioritize my attention to? Should I prioritize 
it to what the professor is saying? Or should I prioritize it to [the 
large amount of text] the professor told me to read and magically 
understand in 3 seconds. . . ” A5 found that presenters often did not 
balance the time it takes to read slides and how quickly they pro-
gressed through their presentations. Other screen reader users who 
were blind found that it was difficult to keep track of which slide 
the presenter was on, since so few announce slide changes. These 
experiences demonstrate that there is only so much support an 
accessible slide deck can provide; presenters will always shape the 
overall accessibility of a presentation. 

Environmental impacts: Participants explained that factors of 
the environment, including lighting and distractions, impacted how 
accessible the presentation was. For participants who experienced 
blue-light sensitivity, the amount of blue-light that the projector 

5Some people might present using a signed language like American Sign Language 
(ASL). 
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Table 3: These are different characteristics of slide decks that different participants found to be more accessible for them during 
slide deck presentations. 

Feature Feature Spec. Problem Addressed Quote 

Font size Larger font size Hard for people with low vision to read “if [the font size is] not bigger [and] it’s a very 
wordy slide, I find it very hard to like read.” 

Smaller font size Hard to follow along with large fonts when 
slides must change frequently 

“I actually can’t handle such large print, either, 
that it fills the whole page.” 

Font family 
Simple font Some complex fonts with extra decoration 

are hard to read 
“If they use something italicized and a very 
wonky text. I find it very difficult to like focus” 

Dyslexia friendly font Some fonts are more readable to people 
with dyslexia or neurodivergence 

“Open Dyslexic is my favorite font, or comic 
sans.” 

Multiple fonts Helps maintain reader’s attention “Changing fonts ... would keep me more 
engaged. My brain would more likely find this 
interesting...” 

Colors 

Color blind friendly 
colors 

People who are colorblind cannot always 
discern if something is denoted only by 
color 

“[Presenters] like to change text to red as like a 
way of highlighting... I can’t see it at all half 
the time, because there’s no other indication” 

Colorful slide 
backgrounds 

Helped keep attention for some participants “I found the color a lot more engaging.” 

Neutral slide 
backgrounds 

Bright colors could hurt people’s eyes and 
be distracting 

“Oh, my God! The yellow color! What the 
fuck! Ow!” 

Dark slide backgrounds Some people get migraines from bright light “I’m actually avoiding some of the colors on 
the screen, because ... then I’ll have a migraine 
for the rest of the day,” 

Low contrast Pain from too highly contrasting colors, 
especially with blue-light-heavy displays 

“Yeah, too high [contrast] can be almost 
painful.” 

High contrast Too hard to read the content on the slides “If I’m all the way in the back of the room, it 
can be a bit of a challenge, and it gets worse, 
particularly in rooms where there are like 
overhead [lights]...” 

Images 

Concise, complete alt 
text 

Enables people who are BVI to understand 
why images are included in decks 

“[I want] detailed enough, but not super long 
to make me on focus from the main point” 

High quality, large 
images 

Low quality images can be hard to see “I have a harder time with images. Again, they 
are blurry” 

More images Helps some people learn and remember 
better than text 

“I can picture keywords with visuals better 
than text.” 

Fewer decorative 
images 

Images can distract from the main content 
of the talk 

“If you’re presenting on a content, that the 
pictures are not relatable to, that’s kind of 
distracting from me” 

Content 
Understand 
-ability 

Replacing 
jargon/acronyms 

Acronyms and jargon can be hard to follow, 
especially for people with cognitive 
disabilities 

“It would be nice to kind of have that 
simplified version as well ... I’m taking 
[machine learning] right now, and sometimes 
the slides are super technical.” 

Have less text per slide People get overwhelmed when they see a 
lot of text on a slide 

“I’m not really paying attention anymore, 
because I’m just like: ‘oh, my God, how am I 
gonna get all this information while they’re 
talking.”’ 

Whitespace and 
linespacing 

People preferred more text linespace and 
more spacing between slide elements 

“The spacing between [bullet points] is also 
important in helping me distinguish them, 
especially if those bullet points end up 
spanning multiple lines.” 

Summarizing main 
takeaways 

Helps people follow along and provides 
more context if main points are clearly 
indicated 

“But having just the main takeaways like in 
bold or underlined ... I’ll get very caught up 
with all the little details of connecting 
everything together, and it really like draws 
me away from the big picture.” 

Continued on next page 
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Table 3 – continued from previous page 

Feature Feature Spec. Problem Addressed Quote 

Nonvisual 
access 

Proper tab order6 When the tab order is incorrect, people get 
confused or have a hard time following 

“You’re having to keep track of. Okay. I was going 
from this, and I got go through these 5 other things 
to get to the other column and then go down to the 
third space in column 2, and try and remember what 
it corresponded to in the third space in column one.”’ 

Slide numbers Help people keep pace with presenter “A lot of times teachers will switch slides and you 
have no clue until they refers to something that’s 
very obviously in slide eight. And then you’re like, 
‘Okay, I guess we’re not on six anymore”’ 

Other Document Formats Converting the slide deck to an accessible text 
document can be more accessible for people using 
screen readers 

“Maybe not have slides at all and have it in a 
document ... I’m able to navigate as I need. ” 

Other Use no or simple 
animations 

Animations are distracting “I’m looking at every single thing that’s moving, and 
I get taken away. And my my focus is lost.” 

Use content warnings When content is potentially triggering, a warning 
helps students prepare or opt out of hearing the 
content 

“If someone include something that I find very like 
triggering or upsetting, or like emotionally upsetting 
... put a content warning on” 

in the room emitted was a key determinant of how easily (if at all) 
they could look at the slides being presented to the room for in-
person presentations. Competing light sources in the room further 
impacted the clarity of projected content. 

Other participants described that distractions, including other 
audience members, were the most disruptive part of the environ-
ment: “if there is someone sitting in front of me, and they’re tapping 
their pencil ... I will stare at the tapping pencil and like wish for it to 
stop so I can actually focus” (A9). Other participants with sensory 
triggers similarly found that different presentation environments 
might make it harder for them to focus. Attending presentations 
virtually is one way that participants were able to successfully con-
trol these factors: Zoom mitigates several of the concerns discussed 
in this section, as it allows participants to use blue-light filters on 
their computer or minimize the distractions in their own environ-
ment (oftentimes at home). At the same time, other participants 
found virtual presentations to be more distracting, as they were 
distracted by their home environment and video calling platforms’ 
chat feature. 

4.3 Interactions with Presenters 
While some participants found that presenters were responsive to 
accessibility requests relating to slide decks (A3), others experienced 
ableism or educational discrimination. A5’s instructor for a college 
course withheld slides under the belief that it would stop students 
from attending lectures in person. A5, a screen reader user who 
needed the slides for access purposes, noted that when she asked 
professors for slides for access reasons, they were skeptical that she 
would only use them herself and not distribute them to her class-
mates. People, like A5, are demotivated to ask for accommodations 
because of this increased friction. 

Participants’ willingness to ask for remediation or accommo-
dations depended on social dynamics and presenters’ attitudes 
towards accessibility. A12 described how she would decide to bring 
up access issues or not: “If there’s a senior leader presenting, I might 
6Tab order determines what order a screen reader will traverse the elements in a 
document. 

feel a little more hesitant [to] interrupt them in a big meeting, or [if] 
somebody is very ignorant about accessibility, I just give up due to 
the frustration.” In this case, the power dynamics and presenter’s 
attitude toward accessibility could make A12 feel (un)comfortable 
askinging for accommodations in-the-moment. In other cases, a 
desire to not disrupt the presenter or other audience members 
caused participants to delay (or sometimes never seek out) access 
for presentations. 

4.4 Presentation Session Results 
In our presentation sessions, participants tested what it would feel 
like to use a custom slide deck with the changes they requested 
in-situ. Overall, participants preferred many of the changes they 
requested to their slides, though several changes needed further 
iteration (e.g., the font needed to be even larger). Similarly, the 
participants appreciated some aspects of the paradigm of having 
algorithmically-generated, customized slides, but also had reserva-
tions about its complexity and effectiveness. 

4.4.1 Participants liked changes, but wanted to iterate further. Some 
changes that we made to slides based on participant requests were 
well received-and preferred to the presenter’s original slides. For 
example, A7 appreciated having simpler slides for reviewing con-
tent outside a lecture, stating: “I feel like I would actually use these 
to go back and study because they’re very simple and I can easily 
find the slide I was looking for based on layout and pictures without 
being distracted by the colors of things.” In particular, people who 
experienced pain with bright colors relied heavily on their own 
copy of the slides or resorted to just listening: “I didn’t want to look 
back, because I found the original slides very jarring. So I just didn’t 
wanna risk myself getting a migraine...” (A15). 

Other participants appreciated the idea of the changes they re-
quested but needed to iterate on their execution. A6 requested 
dark-background slides to avoid migraines, but commented that 
they still wanted to maintain some of the “flavor” of the original 
slides. While we made their slides all the same dark grey back-
ground, regardless of the original slide color, they suggested, “a 
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monotone gradient color scheme, ... I do get ocular migraines, but I 
still want to feel the flavor of [the slides].” 

However, there were cases where people preferred the original 
slides over their customized copy. For example, A17, who is neu-
rodivergent, requested slides with dark backgrounds rather than 
other colors. But, during the presentation, he found that the colorful 
slide backgrounds of the original presentation were more acces-
sible for him because they better kept his focus. A17 also asked 
for reduced content on the slides. He found that sometimes the 
content that he was interested in (in this case, participant quotes), 
was removed from the deck, which will always be a risk for a tool 
that summarizes or reduces content. While not always perfect, most 
participants found the changes they requested resulted in more 
accessible slides. 

4.5 Presenter Perspectives 

4.4.2 Participants appreciated customization, but were concerned 
with complexity. Participants emphasized that they would want to 
use a customization tool themselves so that they could try different 
changes and see what worked for them. For example, A16 requested 
slides with a dark background, and we used a deep brown color. 
They found that: “my synesthesia thought [the colors that I requested 
for the slides and text] are really gross, and I’m like, huh! . . . I wouldn’t 
have possibly thought of that in advance.” Relatedly, such a tool could 
help participants better understand what slide accommodations 
could be useful for themselves. After hearing about other people’s 
slides, A17 commented during the focus group: “Now I’m curious 
what everyone else had, because I wanna figure out, like, what could 
be better, because clearly I didn’t figure it out.” With a suite of options 
to try, especially if the system made recommendations, A17 might 
have been able to test different things to better understand the 
properties of his ideal slide deck. 

While people appreciated the concept of a tool that made slides 
more accessible for them, the presentation session revealed some 
issues: namely, it increased the complexity and mental load of at-
tending a presentation. Some participants found it fairly easy to 
follow along with their own copy of the slides as the presenter 
spoke, but others like A15 and A16 found themselves occasionally 
getting lost or paying less attention to the content because of the 
overhead. Specifically, people were concerned about being able to 
stay synchronized with the presenter’s location in the slides. A14 
explained that, ideally, they would like to be able to full-screen their 
own custom slides and have a small overlay in the corner showing 
the presenter’s slides for synchronization purposes. A6 felt simi-
larly, and they suggested having a feature that allows them to jump 
to the presenter’s location in the deck, thereby re-synchronizing 
their slides with the presenter’s. On the other hand, almost every-
one who requested a deck to use before or after the presentation 
appreciated the changes. However, they consistently wanted more 
context for each slide, which could be provided with a transcript 
or a summarized version of the transcript in the speaker notes of 
each slide. These results indicate that custom slides can be useful, 
but a tool would need to work to combat the increased overhead of 
synchronizing slides during a presentation. 

Finally, participants noticed edge cases where our implemen-
tation of their requested changes was insufficient. For example, 
images embedded in slides conflicted with participant changes 
around font and coloring, as we could change the contrast ratio of 

all slide text, but could not change the contrast ratio of words in 
images. Participants were also adamant about the need to maintain 
font hierarchies, meaning that the ratio between the title font size 
and the body text font size stayed relatively consistent. 

We concluded our research with interviews with four slide deck pre-
senters to understand their perspectives on the automatic changes a 
system would make to their slides. Presenters were overall in favor 
of the motivation for the system: they recognized that meeting 
individual audience members’ needs all at once was infeasible with 
a single deck, and they were optimistic about the idea of technology 
helping customize the decks. Presenter participants appreciated 
that the system could help them ensure that their presentations 
were more accessible, especially if they didn’t have sufficient ex-
isting accessibility knowledge. P3, who was familiar with basic 
accessibility best practices, appreciated the safety net the tool pro-
vided him “The pressure to like, be perfect ... is a little bit reduced,” 
though he confirmed that this tool would not replace his accessi-
bility efforts, since he recognizes that algorithmic systems do not 
always perform with high enough accuracy. P4, an accessibility 
expert, was optimistic about the system, though they noted that 
it would need to work with existing assistive technology to avoid 
becoming an Accessibility Overlay7 [7, 37]. 

In response to the changes that we made to their slides, the 
participants were largely amenable to changes to the slide color and 
fonts, but they were unhappy or skeptical if the tool summarized 
their content or made major layout changes. Additionally, they 
found cases when it could be useful for themselves while authoring 
slide decks. 

4.5.1 Participants generally felt positively or neutrally about font or 
color changes. All participants were fine with the color changes that 
we applied to their slides, with some participants preferring the 
dark-mode versions of slides that we made over their original slides. 
P1 appreciated when, in changing her slide colors, we maintained 
some of her accent colors to maintain a similar “vibe” to the original 
presentation. Similar to audience member participants, presenter 
participants did find edge cases where a naive implementation of 
the change was not acceptable. P1 was not pleased when the color 
change that we applied to her slides changed both black and blue 
text to be white, since the blue text was specifically used to highlight 
a different type of data. P4 pointed out that changing colors could 
also be unfavorable if the presentation was about color theory or 
used specific brand colors for a client. Finally, P2 was overall fine 
with the changes being made by the hypothetical system, but did 
feel like the consumer was “losing the fact that, like, I made my slides 
pretty.” Other participants commented that well-designed, aesthetic 
slides could add to the consistency or professionalism of the slides, 
and losing proof of these efforts could have a negative impact on 
presenters. 

4.5.2 Participants were skeptical about or disliked changes to layout 
and text summarization. Layouts: Participants were fine with most 

7Accessibility Overlays are critiqued for being limited in scope while not fixing any 
of the underlying accessibility issues. Additionally, some argue that they allow web 
creators to shirk their responsibility to learn about and operate accessibly [7, 37]. 
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layout changes, if they felt the layout changes were executed well. 
For example, all presenters experienced at least one of their slides 
getting split into two because of an increase in font size. Presenters 
emphasized that slides must be clearly labeled as being split up, 
though P4 noted that it might still be tricky for audience members 
to understand when to change slides. They also emphasized that 
the split point needs to be at the “right” place in the content: for 
example, P2 had a 2x2 table that was ok to split by column, but 
not by row. She was not confident that an automated tool could 
correctly distinguish between different ways of splitting the content. 
P1 was similarly nervous that the tool would not recognize and 
maintain some of the key spatial relationships that she built into 
her decks. 

Summarization: Participants were even more skeptical about 
the tool performing accurate summarization of their content. They 
were especially concerned about summarization algorithms misrep-
resenting what they intended to say: “if the summarization ended up 
saying something that is not what I intended or agreed with . . . and 
then I got quoted out of context or like misunderstood, that would be a 
problem” (P3). P2 felt similarly and consequently wanted to double 
check every summarization that the tool produced, which would 
significantly change the requirements of the system. Together, these 
results indicate that while most changes to font and colors would 
be welcome by presenters, users would need significant trust in 
the capabilities of an AI to let it handle layout alterations or text 
summarization. 

4.5.3 Tool use by presenters. While we imagined a slide customiza-
tion tool to be used by audience members in presentations, the 
presenters also wanted to use the tool in different scenarios. P2 
noted that she wanted to use the plug-in for her own needs when 
she was developing slide decks, for example, turning slides to dark 
mode when she’s editing at night. Multiple participants wanted to 
receive suggestions for how to make their decks more accessible 
when selecting or building a template; they were much less enthusi-
astic about the tool making changes after they built content, and P3 
in particular was staunchly opposed to the tool making changes to 
the slides he was going to present without informing him. P4 liked 
the idea of being able to preview the types of changes audience 
members could request: for example, if people could enlarge fonts 
and images, she would want to see what that layout would look 
like and see if she needed to upload a higher resolution image or 
rearrange the content to better fit. Overall, presenters were happy 
to get suggestions for general accessibility best practices for slides 
if they could still have agency in their design process. 

5 Study Discussion 
In this work, we conducted focus groups with people with a diverse 
range of access needs. We enumerated what issues they had with 
slide decks, and relatedly, what properties of slide decks must be cus-
tomizable to allow for accessible consumption of slide decks. More-
over, beyond echoing the calls for more customizable interfaces [9], 
we performed a technology probe that helped us understand the 
specific contextual factors in a presentation environment that will 
be impacted, should such customization technology be developed 
and deployed. Finally, we engaged another critical stakeholder, slide 

deck authors and presenters, to understand their priorities and con-
cerns with such a tool. In this section, we synthesize the learnings 
from these multiple stakeholders across all three phases of this 
study and present design recommendations and specifications for 
future accessible slide deck technologies. 

5.1 Bespoke, Fluctuating Access Needs 
Participants’ experiences demonstrate that slide related access 
needs are bespoke and fluctuate. Mack and McDonnell et al. 
emphasize that HCI accessibility research needs to see chronically 
ill people as having fluctuating access needs that can be addressed 
with accessibility technologies [23]. Our studies demonstrate sev-
eral examples of people with chronic illnesses having needs that 
fluctuate throughout the day, which our slide plug-in could success-
fully account for. Furthermore, many individuals in our sample had 
conflicting access needs that were specific to their abilities, such as 
some people preferring dark background slides and others wanting 
bright colors [14, 21]. But some participants’ access needs fluctu-
ated further, causing them to need different levels of contrast based 
on the room they’re in, the device they are using, or the fatigue 
level of their eyes. Thus, it is infeasible for slide deck authors to 
create decks that meet all audience access needs at all times with a 
single deck. 

Therefore, we described the concept a system that allows audi-
ence members to customize their own local copy of the slides to 
meet their access needs in-the-moment to our participants, which 
was generally appreciated. However, we want to emphasize that 
such a tool does not absolve presenters from thinking about 
accessibility in their design process; there are still accessibility 
best practices that are worth considering in all slide decks because 
they improve slide usability for the majority of people in many 
scenarios (e.g., ensuring font is at least size 18pt). At the same time, 
our tool supports people who are outside of this majority who have 
more specific needs. 

5.2 Power and Autonomy in Slide Contexts 
Participants’ experiences highlight that power dynamics are a 
key factor in determining how accessible a presentation is 
for audience members. Participants described instances where 
people in power were not dedicated to accessibility, like not wanting 
to slow down a presentation when an executive is present in a 
meeting. These scenarios led to participants feeling uncomfortable 
or bothersome for asking for access changes. 

Moreover, we found that giving audience members a copy 
of slides increases their autonomy and ability to meet their 
own access needs in a presentation session. Indeed, having 
their own bespoke copy of the slides gives the users more control 
over both how slides look and the pace at which they progress 
through slides, which are both lacking in today’s slide consump-
tion paradigm. Participants offered experiences that demonstrate 
“crip time,” or people with disabilities (or related identities) having 
different experiences in both passing of and experience with time 
[19, 36]. Having their own slides allowed participants to consume 
the slide content at a pace that felt useful for them, be that faster 
or slower. In summary, while having a personal copy of the slides 
does not fix all accessibility issues, it is critical for accessibility and 
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increasing audience member autonomy. We echo the calls from 
existing organizations to presenters to share copies of their slides 
before presentations [30]. 

6 System Results 
Our initial interview results with audience members demonstrate 
that one slide deck does not fit all; access conflicts required dif-
ferent people to each have individualized decks. Moreover, some 
individuals described having fluctuating access needs, which led to 
different slide preferences at different times. However, we recog-
nize that in most presentation settings, the presenter does not have 
the accessibility expertise nor the time to make multiple, bespoke 
decks for each audience member with access needs. Therefore, we 
identified that a technological solution is apt for contexts where 
capacity is limited, access needs differ between people, and access 
needs change in the moment. 

In this section, we first describe the requirements for the ideal 
functionality of such a tool, based on the features described by par-
ticipants. We then describe our implementation of a Google Slides 
plug-in and API limitations that prevented us from developing all of 
the user-requested features. Therefore, we conclude by discussing 
the importance of robust APIs to support accessible technology 
ecosystems, and we outline requirements for what a slide deck API 
would have to expose to fully support the ideal system we designed. 

6.1 Design Features and Goals 
Our audience member and presenter participants described several 
properties and broad features that a tool that makes customized, 
accessible slides should have. Audience member participants made 
clear that they need to be able to run the tool themselves. Partially, 
they wanted to be able to try out different styles and see what 
works best, but also, they commented that they might not be sure 
of what features they need in a certain context before they arrive. 
Relatedly, these usage scenarios imply that the tool must be quick 
to run. The tool should not take five minutes to apply changes to 
a deck; it should be highly interactive. The variety of needs that 
a single participant could have indicate that the tool should have 
some memory or profiles so that users do not need to keep re-
inputting their access needs every time they change. Finally, from 
the design probe activity, participants indicated that the cognitive 
load of following along with a personalized copy of slides could 
be lessened if the tool allowed them to see the presenter’s original 
slides and synchronize their location in their copy of the deck 
with the presenter’s location. 

From the presenter interviews, we discovered it was important to 
presenters that the changes that audience member’s were making 
to their own personal copies of slide decks did not impact the 
presenter’s original copy of the slides. Further, some presenters 
wanted the ability to preview changes the tool would make to 
audience members’ slides so that they could make adjustments if 
needed (e.g., editing aspects of the redesigned slide layouts). Other 
presenter participants wanted the ability to apply the tool to their 
own slides to better meet their own preferences while authoring 
slides (e.g., authoring in dark mode at night) or to edit their own 
deck to be more accessible for more individuals in their audience 
on average. 

An ideal tool to create customized accessible slides would support 
the following features, derived from participant preferences: 

• Ability to change font properties. This tool should allow 
the user to specify the font size, font family, and font color. 
This feature will ideally maintain font hierarchies, meaning, 
if the smallest font in the presentation is increased from size 
15pt to 20pt, then the other fonts in the deck will increase 
proportionally. Moreover, when font increases such that 
elements overlap or overflow off the slide, content should 
be split into two slides. The division between the two slides 
should be at a logical point in the flow of the content, and 
the resulting slides to remain useable (e.g., content order be 
maintained, still look visually appealing). It should also be 
clear to the user if a slide was broken in two (e.g., titling the 
slides “[TITLE] (1 of 2)” and “[TITLE] (2 of 2)”) 

• Ability to change colors. Beyond changing font color, the 
tool should allow the user to change slide background colors. 
More specifically, users would benefit from the ability to 
set the minimum or maximum color contrast throughout 
the document so that it can be lower or higher on-demand. 
Changing colors kept some study participants engaged, and 
therefore having a random feature for font color (and font 
family) could be useful to some system users. These features 
would ideally apply to both text embedded in the slides and 
to images used with the slides. 

• Ability to alter images. A slide customization tool must 
also allow the user to resize, add, and remove images. To 
satisfy presenters’ requirements, images must maintain high 
image quality when resized. The system should also detect 
if images are relevant or not and be able to remove irrele-
vant images to serve audience members who report being 
distracted by images. Yet, the tool should also be able to in-
sert more images related to the topic at hand to serve visual 
learners. Finally, all images should have complete, concise 
alt text. 

• Ensuring nonvisual access. This system should also main-
tain and improve nonvisual access for people who use screen 
readers or are BVI. All slides should have slide numbers and 
content should have a logical tab order within the slide deck. 
Tab order should be robust (i.e., remain correct even if an 
author uses an unusual slide design, like putting a title at 
the bottom of the slide rather than the top). Finally, an ideal 
tool should be able to export the document into an easier-to-
consume format, like a text document or HTML. 

• Improving content understandability. Visual spacing is 
a key aspect of content understandability in slide decks, and 
an accessibility customization tool should allow the user to 
control this aspect of slides. The tool should have the ability 
to change the line spacing across slides, and more specifi-
cally the spacing between bullet points. The tool should also 
allow users to have more white space, or less text, per slide. 
Participants differed in whether they wanted to accomplish 
having less text per slide by breaking a slide up into multiple 
slides with less content each, or summarizing the text on a 
slide (oftentimes determined by how important they felt the 
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Figure 3: A screenshot of our system implemented as a Google Slides plug-in. This menu allows the user to select what 
accessibility changes to apply to the slides. 

text content was), and therefore this system should be able 
to support both approaches. 

• Other. Finally, this system should be able to remove anima-
tions from slides and provide content warnings if the deck 
has triggering content. 

6.2 System Implementation 
We chose to build our tool on top of the Google Slides public API 
since prior HCI accessibility work has demonstrated that systems 
are limited in their utility to the disability community if they are not 
built on mainstream platforms [43]. The tool is written in JavaScript 
and is hosted through Google App Scripts, allowing it to interact 
with Google Slides presentations in the user’s Google Drive account. 
The interface for the tool presents users with a checklist of all possi-
ble features, and it allows the user to apply them to one or all slides 
(see Figure 3). We were able to support the following functionality 
through the existing features in Google Slide’s API, which we group 
according to the different feature categories outlined above: 

• Font size and family: Our tool allows the user to select the 
font family and the minimum font size that they would like 
to be used across one or all slides. 

• Colors changes: Our tool allows the user to input the color 
of the slide background that they would like to use across 
one or all slides. Further, when changing colors to meet a 
specific contrast ratio, our tool maintains the author’s hue, 
but adjusts the saturation until the proper color contrast 
is met. The user can also specify the level of contrast that 
they would like throughout the document, so that it can be 
higher or lower on-demand. Finally,we offer two “random 
slide color” options, one for lighter colors and one for darker 

colors, where the tool randomly makes the slides different 
light or dark colors. 

• Image changes: Our tool helps authors identify which im-
ages are missing alt text by marking them with a red rec-
tangle overlay, thus allowing slide deck authors to identify 
which images still require alt text with a quick glance. 

• Content understandability: Our tool allows the user to 
set the line spacing across one or all slides. 

• Nonvisual access: Our tool supports the ability to export a 
slide deck into a Google Document that includes slide num-
bers and headings to allow for easy screen reader navigation. 

6.3 API Limitations 
While we were able to implement many of the key features for 
an ideal slide accessibility customization system identified in sub-
section 6.1, we could not achieve all features or the robustness of 
features participants desired due to limitations with the Google 
Slides API. We had in fact tried to implement this plug-in in both 
Google Slides and in Microsoft PowerPoint; both had their limita-
tions. This is a significant obstacle to allowing external developers 
to participate in making commercial tools accessible. 

The largest obstacle with both APIs was that it was inefficient or 
impossible to get a tight bounding box for textual content in slides. 
While both APIs exposed the size of the text box that contains the 
text, they do not readily surface whether or not the text takes up a 
portion or all of that text box. Having a tight bounding box on how 
much space text occupies is critical when determining whether 
different elements can fit on a single slide. Thus, changes that 
required splitting one slide into two and/or rearranging the layout 
of a slide were not possible to implement robustly with the current 
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APIs. However, if the API exposed a tight bounding box for text, 
researchers could leverage existing document optimization layout 
techniques to create logical layouts for slide decks [16, 35, 40]. 

Further, while Google Slides and Microsoft PowerPoint support 
making external API calls, these calls can slow down the runtime of 
the plug-in considerably, and in the case of Google Slides, plug-ins 
are limited in the amount of time they can run. Integration with 
external APIs is critical for some ideal features, such as generating 
new images to support content, identifying the main content of 
images or text, summarizing text, or changing the color properties 
of PNG or JPG images. Thus, while there are promising methods to 
implement some features desired by users, both their current run-
time and API timeout properties mean their implementation could 
result in compromising on the design principle of interactivity. 

Finally both softwares’ APIs are missing key functionality to 
support all features. For example, in PowerPoint it is not possible 
to insert an image or access its alt text, and in Google Slides it is 
not possible to access animations via plug-ins. Consequently, we 
outlined what features of APIs are required to build a robust system 
that meets the participants’ desired customization abilities in the 
appendix (Appendix A). 

7 System Discussion 
7.1 A Call for More Robust APIs 
Experts underscore how integral robust APIs are to the accessibility 
ecosystem. One of the key ways disabled people (especially peo-
ple who use screen readers) interact with technologies is through 
open source plug-ins or services built on top of the APIs of pop-
ular software. Our proof-of-concept system demonstrates some 
of the shortcomings in existing APIs. Some critical features that 
are available and used in the graphical user interface are missing 
corresponding API calls. These omissions prevent third-party de-
velopers and researchers to build robust tools that meet disabled 
users’ desired functionality. We echo Miele’s call for commercial 
tools to expose as much of their public interface functionalities as 
possible through APIs to allow for the development of third-party 
plug-ins for accessibility [27]. 

7.2 Limitations 
First, this study was conducted in a US-based context, and other 
geographic locations have different relationships with slide deck 
use and accessibility considerations. Furthermore, it was oftentimes 
difficult to understand if a participant was describing a feature that 
made a deck more accessible for them because of a disability, or 
just a feature that would make slides generally easier to consume. 
However, our results indicated that for many people (people who 
were neurodivergent, people using screen readers) reducing the 
cognitive overhead for a talk would increase accessibility. Thus, we 
consider all of the features the participants shared as relevant since 
easier-to-understand decks are more accessible decks. Finally, we 
emphasize that the results from the presenter participants are only 
a preview of the types of considerations that might come up from 
other stakeholders of a slide deck accessibility plug-in because of 
the small sample size. To fully understand this stakeholder’s needs, 
more extensive research should be conducted. 

8 Conclusion 
People have diverse access needs relating to slides, and these access 
needs fluctuate frequently. Technology that addresses access for 
multiple audience members should consider how to provide solu-
tions that allow for customization at the individual level and are 
interactive and easy to use. We conducted focus groups and inter-
views about slide deck accessibility with 17 audience members who 
have access needs, performed a technology probe to understand 
tool constraints with 14 of these participants, and interviewed 4 au-
thors and presenters of slides to understand another stakeholder’s 
perspective. We used their insights to inform the design of a slide 
show software plug-in that allows users to customize slides to auto-
matically meet their own access needs. Finally, we implemented a 
subset of features requested by the participants as a Google Slides 
plug-in. In summary, we emphasize that slide deck access needs are 
bespoke and fluctuate, and that technology needs to be designed 
with this truth in mind. 

Acknowledgments 
We thank Emma McDonnell for being our presenter in the Phase 
2 study sessions and the participants who took part in this study 
for sharing their knowledge with us. Finally, we thank the fun-
ders of this work including the National Science Foundation under 
grant EDA 2009977, the National Science Foundation Graduate Re-
search Fellowship under Grant No. DGE-2140004, the University 
of Washington Center for Research and Education on Accessible 
Technology and Experiences, and Access Computing (NSF 2137312) 

References 
[1] Gilles Bailly, Antti Oulasvirta, Timo Kötzing, and Sabrina Hoppe. 2013. Men-

uoptimizer: Interactive optimization of menu systems. In Proceedings of the 26th 
annual ACM symposium on User interface software and technology. 331–342. 

[2] Alessandra Brandão, Hugo Nicolau, Shreya Tadas, and Vicki L Hanson. 2016. 
Slidepacer: A presentation delivery tool for instructors of deaf and hard of hearing 
students. In Proceedings of the 18th International ACM SIGACCESS Conference on 
Computers and Accessibility. 25–32. 

[3] Virginia Braun and Victoria Clarke. 2006. Using thematic analysis in psychology. 
Qualitative research in psychology 3, 2 (2006), 77–101. 

[4] Virginia Braun and Victoria Clarke. 2019. Reflecting on reflexive thematic analysis. 
Qualitative Research in Sport, Exercise and Health 11, 4 (2019), 589–597. 

[5] Anna C Cavender, Jeffrey P Bigham, and Richard E Ladner. 2009. ClassInFocus: 
enabling improved visual attention strategies for deaf and hard of hearing stu-
dents. In Proceedings of the 11th international ACM SIGACCESS conference on 
Computers and accessibility. 67–74. 

[6] DO-IT. 2022. How can you make your presentation accessible? https://www. 
washington.edu/doit/how-can-you-make-your-presentation-accessible 

[7] Todd Feathers. 2021. People With Disabilities Say This AI Tool Is Making the 
Web Worse for Them. https://www.vice.com/en/article/m7az74/people-with-
disabilities-say-this-ai-tool-is-making-the-web-worse-for-them 

[8] Leah Findlater and Lotus Zhang. 2020. Input accessibility: A large dataset and 
summary analysis of age, motor ability and input performance. In Proceedings of 
the 22nd International ACM SIGACCESS Conference on Computers and Accessibility. 
1–6. 

[9] Krzysztof Gajos and Daniel S Weld. 2004. SUPPLE: automatically generating user 
interfaces. In Proceedings of the 9th international conference on Intelligent user 
interfaces. 93–100. 

[10] Krzysztof Z Gajos, Jacob O Wobbrock, and Daniel S Weld. 2007. Automatically 
generating user interfaces adapted to users’ motor and vision capabilities. In 
Proceedings of the 20th annual ACM symposium on User interface software and 
technology. 231–240. 

[11] Krzysztof Z Gajos, Jacob O Wobbrock, and Daniel S Weld. 2008. Improving 
the performance of motor-impaired users with automatically-generated, ability-
based interfaces. In Proceedings of the SIGCHI conference on Human Factors in 
Computing Systems. 1257–1266. 

[12] Steven M Goodman, Ping Liu, Dhruv Jain, Emma J McDonnell, Jon E Froehlich, 
and Leah Findlater. 2021. Toward user-driven sound recognizer personalization 

https://www.washington.edu/doit/how-can-you-make-your-presentation-accessible
https://www.washington.edu/doit/how-can-you-make-your-presentation-accessible
https://www.vice.com/en/article/m7az74/people-with-disabilities-say-this-ai-tool-is-making-the-web-worse-for-them
https://www.vice.com/en/article/m7az74/people-with-disabilities-say-this-ai-tool-is-making-the-web-worse-for-them


ASSETS ’24, October 27–30, 2024, St. John’s, NL, Canada Mack, et al. 

with people who are d/deaf or hard of hearing. Proceedings of the ACM on 
Interactive, Mobile, Wearable and Ubiquitous Technologies 5, 2 (2021), 1–23. 

[13] Grackle. 2024. Grackle for Google Slides. https://www.grackledocs.com/grackle-
for-google-slides/ 

[14] Megan Hofmann, Devva Kasnitz, Jennifer Mankoff, and Cynthia L Bennett. 2020. 
Living disability theory: Reflections on access, research, and design. In Proceed-
ings of the 22nd International ACM SIGACCESS Conference on Computers and 
Accessibility. 1–13. 

[15] Hilary Hutchinson, Wendy Mackay, Bo Westerlund, Benjamin B Bederson, Al-
lison Druin, Catherine Plaisant, Michel Beaudouin-Lafon, Stéphane Conversy, 
Helen Evans, Heiko Hansen, et al. 2003. Technology probes: inspiring design for 
and with families. In Proceedings of the SIGCHI conference on Human factors in 
computing systems. 17–24. 

[16] Charles Jacobs, Wilmot Li, Evan Schrier, David Bargeron, and David Salesin. 2003. 
Adaptive grid-based document layout. ACM transactions on graphics (TOG) 22, 3 
(2003), 838–847. 

[17] Dhruv Jain, Khoa Huynh Anh Nguyen, Steven M. Goodman, Rachel Grossman-
Kahn, Hung Ngo, Aditya Kusupati, Ruofei Du, Alex Olwal, Leah Findlater, and 
Jon E. Froehlich. 2022. Protosound: A personalized and scalable sound recogni-
tion system for deaf and hard-of-hearing users. In Proceedings of the 2022 CHI 
Conference on Human Factors in Computing Systems. 1–16. 

[18] Mahmoud Kaddoura. 2013. Think pair share: A teaching learning strategy to 
enhance students’ critical thinking. Educational Research Quarterly 36, 4 (2013), 
3–24. 

[19] Alison Kafer. 2013. Feminist, queer, crip. Indiana University Press. 
[20] Kelly Mack, Edward Cutrell, Bongshin Lee, and Meredith Ringel Morris. 2021. 

Designing tools for high-quality alt text authoring. In Proceedings of the 23rd 
International ACM SIGACCESS Conference on Computers and Accessibility. 1–14. 

[21] Kelly Mack, Maitraye Das, Dhruv Jain, Danielle Bragg, John Tang, Andrew 
Begel, Erin Beneteau, Josh Urban Davis, Abraham Glasser, Joon Sung Park, and 
Venkatesh Potluri. 2021. Mixed Abilities and Varied Experiences: A Group 
Autoethnography of a Virtual Summer Internship. In Proceedings of the 23rd 
International ACM SIGACCESS Conference on Computers and Accessibility (Virtual 
Event, USA) (ASSETS ’21). Association for Computing Machinery, New York, NY, 
USA, Article 21, 13 pages. https://doi.org/10.1145/3441852.3471199 

[22] Kelly Mack, Emma McDonnell, Venkatesh Potluri, Maggie Xu, Jailyn Zabala, 
Jeffrey P. Bigham, Jennifer Mankoff, and Cynthia L Bennett. 2022. Anticipate 
and Adjust: Cultivating Access in Human-Centered Methods. In Proceedings of 
the 2022 CHI Conference on Human Factors in Computing Systems. 1–18. 

[23] Kelly Mack, Emma J McDonnell, Leah Findlater, and Heather D Evans. 2022. 
Chronically under-addressed: Considerations for hci accessibility practice with 
chronically ill people. In Proceedings of the 24th International ACM SIGACCESS 
Conference on Computers and Accessibility. 1–15. 

[24] Microsoft. 2024. Everything you need to know to write effective alt 
text. https://support.microsoft.com/en-us/office/everything-you-need-
to-know-to-write-effective-alt-text-df98f884-ca3d-456c-807b-1a1fa82f5dc2#: 
~:text=consume%20the%20content.-,Automatic%20alt%20text,when%20you% 
20insert%20an%20image. 

[25] Microsoft. 2024. Improve accessibility with the Accessibility Checker. 
https://support.microsoft.com/en-us/office/improve-accessibility-with-
the-accessibility-checker-a16f6de0-2f39-4a2b-8bd8-5ad801426c7f 

[26] Microsoft. 2024. Make your PowerPoint presentations accessible to people with 
disabilities. https://support.microsoft.com/en-us/office/make-your-powerpoint-
presentations-accessible-to-people-with-disabilities-6f7772b2-2f33-4bd2-
8ca7-dae3b2b3ef25#bkmk_bestwin 

[27] Joshua Miele. 2024. Accessibility in the Open: Driving global disability equity 
through open source. (2024). https://www.youtube.com/watch?v=vzAsBykLqrY 

Talk delivered at the University of Washington Paul G. Allen School Distinguished 
Lecture Series. 

[28] Martez E Mott, Radu-Daniel Vatavu, Shaun K Kane, and Jacob O Wobbrock. 2016. 
Smart touch: Improving touch accuracy for people with motor impairments with 
template matching. In Proceedings of the 2016 CHI conference on human factors in 
computing systems. 1934–1946. 

[29] Martez E Mott and Jacob O Wobbrock. 2019. Cluster Touch: Improving touch 
accuracy on smartphones for people with motor and situational impairments. In 
Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems. 
1–14. 

[30] University of Colorado Boulder Digital Accessibility Office. 2024. Understand-
ing PowerPoint Accessibility. https://www.colorado.edu/digital-accessibility/ 
resources/understanding-powerpoint-accessibility 

[31] Yi-Hao Peng, Jeffrey P Bigham, and Amy Pavel. 2021. Slidecho: Flexible non-
visual exploration of presentation videos. In Proceedings of the 23rd International 
ACM SIGACCESS Conference on Computers and Accessibility. 1–12. 

[32] Yi-Hao Peng, Peggy Chi, Anjuli Kannan, Meredith Ringel Morris, and Irfan Essa. 
2023. Slide Gestalt: Automatic Structure Extraction in Slide Decks for Non-Visual 
Access. In Proceedings of the 2023 CHI Conference on Human Factors in Computing 
Systems. 1–14. 

[33] Yi-Hao Peng, JiWoong Jang, Jeffrey P Bigham, and Amy Pavel. 2021. Say It All: 
Feedback for Improving Non-Visual Presentation Accessibility. In Proceedings of 
the 2021 CHI Conference on Human Factors in Computing Systems. 1–12. 

[34] Yi-Hao Peng, Jason Wu, Jeffrey Bigham, and Amy Pavel. 2022. Diffscriber: Describ-
ing Visual Design Changes to Support Mixed-ability Collaborative Presentation 
Authoring. In Proceedings of the 35th Annual ACM Symposium on User Interface 
Software and Technology. 1–13. 

[35] Ricardo Piccoli, João Oliveira, and Isabel Manssour. 2012. Optimal pagination and 
content mapping for customized magazines. Journal of the Brazilian Computer 
Society 18, 4 (2012), 331–349. 

[36] Ellen Samuels. 2017. Six Ways of Looking at Crip Time. Disability studies quarterly 
37, 3 (2017). 

[37] The A11Y Project Team. 2021. Should I use an accessibility overlay? https: 
//www.a11yproject.com/posts/should-i-use-an-accessibility-overlay/ 

[38] Radu-Daniel Vatavu, Gabriel Cramariuc, and Doina Maria Schipor. 2015. Touch 
interaction for children aged 3 to 6 years: Experimental findings and relationship 
to motor skills. International Journal of Human-Computer Studies 74 (2015), 
54–76. 

[39] Jacob O Wobbrock, Shaun K Kane, Krzysztof Z Gajos, Susumu Harada, and Jon 
Froehlich. 2011. Ability-based design: Concept, principles and examples. ACM 
Transactions on Accessible Computing (TACCESS) 3, 3 (2011), 1–27. 

[40] Xuyong Yang, Tao Mei, Ying-Qing Xu, Yong Rui, and Shipeng Li. 2016. Automatic 
generation of visual-textual presentation layout. ACM Transactions on Multimedia 
Computing, Communications, and Applications (TOMM) 12, 2 (2016), 1–22. 

[41] Carmen Yip, Jie Mi Chong, Sin Yee Kwek, Yong Wang, and Kotaro Hara. 2021. 
Visionary caption: Improving the accessibility of presentation slides through high-
lighting visualization. In Proceedings of the 23rd International ACM SIGACCESS 
Conference on Computers and Accessibility. 1–4. 

[42] Zhuohao Zhang, Gene SH Kim, and Jacob O Wobbrock. 2023. Developing and 
Deploying a Real-World Solution for Accessible Slide Reading and Authoring for 
Blind Users. In Proceedings of the 25th International ACM SIGACCESS Conference 
on Computers and Accessibility. 1–15. 

[43] Zhuohao Zhang and Jacob O Wobbrock. 2022. A11yboard: Using multimodal 
input and output to make digital artboards accessible to blind users. In Adjunct 
Proceedings of the 35th Annual ACM Symposium on User Interface Software and 
Technology. 1–4. 

https://www.grackledocs.com/grackle-for-google-slides/
https://www.grackledocs.com/grackle-for-google-slides/
https://doi.org/10.1145/3441852.3471199
https://support.microsoft.com/en-us/office/everything-you-need-to-know-to-write-effective-alt-text-df98f884-ca3d-456c-807b-1a1fa82f5dc2#:~:text=consume%20the%20content.-,Automatic%20alt%20text,when%20you%20insert%20an%20image.
https://support.microsoft.com/en-us/office/everything-you-need-to-know-to-write-effective-alt-text-df98f884-ca3d-456c-807b-1a1fa82f5dc2#:~:text=consume%20the%20content.-,Automatic%20alt%20text,when%20you%20insert%20an%20image.
https://support.microsoft.com/en-us/office/everything-you-need-to-know-to-write-effective-alt-text-df98f884-ca3d-456c-807b-1a1fa82f5dc2#:~:text=consume%20the%20content.-,Automatic%20alt%20text,when%20you%20insert%20an%20image.
https://support.microsoft.com/en-us/office/everything-you-need-to-know-to-write-effective-alt-text-df98f884-ca3d-456c-807b-1a1fa82f5dc2#:~:text=consume%20the%20content.-,Automatic%20alt%20text,when%20you%20insert%20an%20image.
https://support.microsoft.com/en-us/office/improve-accessibility-with-the-accessibility-checker-a16f6de0-2f39-4a2b-8bd8-5ad801426c7f
https://support.microsoft.com/en-us/office/improve-accessibility-with-the-accessibility-checker-a16f6de0-2f39-4a2b-8bd8-5ad801426c7f
https://support.microsoft.com/en-us/office/make-your-powerpoint-presentations-accessible-to-people-with-disabilities-6f7772b2-2f33-4bd2-8ca7-dae3b2b3ef25#bkmk_bestwin
https://support.microsoft.com/en-us/office/make-your-powerpoint-presentations-accessible-to-people-with-disabilities-6f7772b2-2f33-4bd2-8ca7-dae3b2b3ef25#bkmk_bestwin
https://support.microsoft.com/en-us/office/make-your-powerpoint-presentations-accessible-to-people-with-disabilities-6f7772b2-2f33-4bd2-8ca7-dae3b2b3ef25#bkmk_bestwin
https://www.youtube.com/watch?v=vzAsBykLqrY
https://www.colorado.edu/digital-accessibility/resources/understanding-powerpoint-accessibility
https://www.colorado.edu/digital-accessibility/resources/understanding-powerpoint-accessibility
https://www.a11yproject.com/posts/should-i-use-an-accessibility-overlay/
https://www.a11yproject.com/posts/should-i-use-an-accessibility-overlay/


"It’s like Goldilocks:" Bespoke Slides for Fluctuating Audience Access Needs ASSETS ’24, October 27–30, 2024, St. John’s, NL, Canada 

A Slide Deck API Requirements for Accessibility 

Table 4: Through building our prototype, we enumerated the capacities that a slide tool API must support to allow a plugin to 
meet the access requests of the participants 

User-facing Feature API Requirement 

Ability to change font properties: font size, font family 
Access and set font size 
Access and set font family 
Access a tight bounding box measuring the space text occupies 

Ability to change color properties: change slide and font 
colors, set contrast levels, avoid color blind unfriendly 

palettes 

Access and set font color 

Access and set slide color 

Ability to interact and perceive images clearly: enlarge 
images, add additional images, remove decorative images, 

access images with screen readers 

Access and set alt text 
Access and set image size 
Insert and delete images in slides 

Content understandability: reduce text on a slide, break text 
up into multiple slides, add context in speaker notes, increase 

line spacing 

Insert and delete new slides 
Insert and delete text in slides 
Access and set line spacing 
Access and set speaker notes 
Access a tight bounding box measuring the space text occupies 
Ability to work with other API’s 

Ensuring nonvisual access: page numbers for navigation, tab 
order for screen readers, ability to export content into 

another format 

Access and set page numbers 
Access and set tab order 
Ability to write to another file 

Other: ability to remove animations Access and set animations 
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