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ABSTRACT
Data visualizations are now widely used across many disciplines.
However, many of them are not easily accessible for visually im-
paired people. In this work, we use three-staged mixed methods
to understand the current practice of accessible visualization de-
sign for visually impaired people. We analyzed 95 visualizations
from various venues to inspect how they are made inaccessible. To
understand the rationale and context behind the design choices,
we also conducted surveys with 144 practitioners in the U.S. and
follow-up interviews with ten selected survey participants. Our
findings include the difficulties of handling modern complex and
interactive visualizations and the lack of accessibility support from
visualization tools in addition to personal and organizational factors
making it challenging to perform accessible design practices.

CCS CONCEPTS
• Human-centered computing → Accessibility design and
evaluation methods.

KEYWORDS
inclusive design, data visualization, visual impairment, a11y

ACM Reference Format:
Shakila Cherise Joyner, Amalia Riegelhuth, Kathleen Garrity, Yea-Seul Kim,
and Nam Wook Kim. 2022. Visualization Accessibility in the Wild: Chal-
lenges Faced by Visualization Designers. In CHI Conference on Human Fac-
tors in Computing Systems (CHI ’22), April 29-May 5, 2022, New Orleans, LA,
USA. ACM, New York, NY, USA, 19 pages. https://doi.org/10.1145/3491102.
3517630

1 INTRODUCTION
Data visualizations are a critical medium for the public to access and
understand data. Many types of organizations such as news media
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outlets and government agencies use charts and graphs to communi-
cate important information about our society, helping people make
decisions on finances, health, and other everyday activities. The
power of data visualizations is leveraging visual perception, which
offers preattentive information processing not readily available in
different modalities. Driven by decades of research in developing
new tools and techniques, visualization designers are now creating
increasingly complicated visualizations with intricate encodings
and interactions. Often, these visualizations in the wild are hardly
accessible for visually impaired people, and the complexity of the
visualization exacerbates the accessibility problems.

Serving the diverse audiences of data visualizations has recently
been recognized as a significant societal problem with the increased
popularity of visualizations across disciplines [48]. While people
may have trouble accessing visualizations due to various reasons
such as limited availability of computers or mobile devices, cog-
nitive and learning difficulties, and motor impairments, visually
impaired people are most directly impacted by the inaccessibility of
data visualizations. People with visual impairment make up more
than 3% of the global population, including people who are blind
or have low vision [11]. These conditions are different from color
vision deficiency addressed through an accessible color palette [49].
Blind and low vision people face more significant challenges in
interpreting and manipulating data visualizations and other related
tools due to the absence or severe deterioration of vision. A typical
practice for accessible visualizations is to provide alternative text
or a data table that may not work well beyond simple charts and
may not support analytical tasks [56].

Accessibility has long been investigated for traditional graphical
content like maps and diagrams [37, 45, 63, 68]. However, these
traditional graphics do not recognize data access as a main prob-
lem [49]. Moreover, data visualizations pose unique challenges
due to their data-driven content and structure, such as a multi-
tude of data points laid out in interactively coordinated views. Al-
though not extensive, several past research endeavors specifically
investigated visualization accessibility for visually impaired people,
summarized in a recent survey [42]. A category of work develops
new techniques and devices for accessible visualizations, leverag-
ing non-vision modalities such as braille, haptics, tactile graphic,
sonification, and speech [1, 23, 29, 55, 72]. The other type of work
focuses on understanding the needs of visually impaired people
through empirical studies including comparing different charts and
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sensory modalities [53, 74] or examining how they interact with
them [21, 30, 40]. Nonetheless, many existing studies are limited to
simple charts with a few data points and static visualizations. It is
unclear whether they are kept up to date with the latest development
in the visualization field. More importantly, they did not address the
need of visualization creators who are supposed to make accessible
visualizations.

In this research, we investigate the current practice of accessible
visualization design for visually impaired people. Our two main
research questions include 1) how visualizations in the wild are
made accessible if at all and 2)what makes it challenging for
practitioners to create accessible visualizations for visually
impaired people. We employed a three-stage mixed-methods design
to tackle these questions.

In the first phase, we collected and analyzed the accessibility
practices of existing visualizations, evaluating how they are made
accessible through screen readers. We collected the visualizations
from diverse sectors, including news media and government. Three
sighted researchers inspected each case in detail by running it
through screen readers, and conducted an iterative open coding
process to derive recurring themes and concepts. We divided the
analysis dimensions we identified into visualization and accessibil-
ity dimensions.

To mimic the broad spectrum of accessible visualization design
space, we balanced the distributions of the visualization dimen-
sions when we collected the visualizations, including sector, chart
type, chart format (e.g., <img>, <svg>), data complexity, and in-
teractions. The accessibility dimensions, which we derived while
analyzing, include an alternative text method used, interactions
available through screen readers, chart existence and type notifi-
cation, chart overview, data details, contextualization, and overall
informative value.

Overall, through screen-reader usage, the informative value of
most visualizations was low. Most visualizations neither convey the
type of the chart nor provide underlying data details. Many interac-
tions available to sighted users were not available through screen
readers. In general, government and non-profit organizations re-
tained original interactions relatively well, and also provided data
tables relatively frequently. News media visualizations typically
provide more informative overviews. The interactive visualizations
are typically written in <svg>, while they rarely leverage the ad-
vanced accessibility feature (i.e., aria) to make the underlying
content easily navigable. The surrounding text often alleviated the
inaccessibility of the chart, by redundantly conveying the same
information.

In the second phase, we conducted a survey with visualization
practitioners in the U.S. to gain insights behind the observed pat-
terns in the first phase. We asked about their awareness of and
experience with visualization accessibility for visually impaired
users. We collected 144 responses from diverse people including
designers, scientists, and journalists. They work in small to large
organizations with varying levels of visualization responsibilities.

The respondents indicated they use diverse tools and technolo-
gies to create visualizations including programming (e.g., <svg>)
to visualization tools such as Excel (14%) and Tableau (13%). Most
respondents reported having basic knowledge (43%) or familiarity
with web accessibility (31%), while most of them have no to little

experience (62%) in making visualizations accessible for visually
impaired people. About one-third of the respondents said accessibil-
ity is not a topic at their workplace (30%). Many of them said they
themselves are responsible for providing accessibility for the prod-
ucts they develop (42%). Although many think their visualizations
are not very accessible (38%) or just do not know how accessible
they are (23%), most respondents agreed on the value of visualiza-
tion accessibility and that providing it is worth the effort (>50%).
The respondents stated that it is okay to not provide accessibility
if the associated text conveys the same information (41%), while
some others said it is never okay (29%). The most common pur-
pose of using web accessibility features was to convey the general
message of the visualization (28%). However, this trend is largely
driven by practitioners with no to little experience in visualization
accessibility (35%). Amongst experienced practitioners supporting
insights into underlying data (33%) and ensuring equal engagement
for users irrespective of their visual status (25%) were more fre-
quently listed as main purposes. The experienced practitioners also
reported having more accessible visualizations and using a broader
variety of strategies to provide accessibility.

Finally, in the third phase, we conducted semi-structured inter-
views with ten visualization practitioners. We recorded the inter-
views and performed a thematic analysis. We first assigned themes
inspired by our research questions to the interview transcripts
and then identified emerging codes. After coding, we used these
annotations for close reading of the transcript passages and summa-
rizing of statements assigned to the codes. The interview showed
that practitioners differ, especially regarding the user groups they
consider, ranging from one focusing only on colorblind users to
others including low vision and blind users. We further uncover a
problematic grey zone. Some practitioners adhere to accessibility
standards but may not provide efficient accessibility that meets
user needs. Amongst other factors, a lack of expertise, a lack of
robustness of visualization tools (e.g., unsatisfactory support of
keyboard navigation), and insufficient feedback on the quality of
their accessibility practices play into this. Furthermore, participants
reported on hurdles that stand in the way of more widespread ac-
cessibility. These include a lack of awareness amongst visualiza-
tion practitioners, an unsupportive environment and infrastructure
at the workplace, and insufficient provision of resources such as
time, budget, training, and expertise. While novices in visualization
accessibility describe being overwhelmed by making complex or
interactive visualizations accessible, practitioners with more expe-
rience frame this challenge as a design task for which systematic
solutions exist. Lastly, practitioners envisioned tools and features
that could support them in their workflow. Most commonly, this
was real-time in-browser feedback pointing out accessibility issues
and simulating users’ experience with different needs.

Our work advances the understanding of the accessible design
practice for the visually impaired in light of recent advanced visu-
alizations and the challenges of visualization creators. More specifi-
cally, this paper makes the following contributions:

• The analysis of the visualizations collected in the wild to
surface existing accessibility considerations

• The analysis of the survey showing how practitioners posi-
tion themselves in regards to visualization accessibility
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• The findings from the interviews that shed light on prac-
titioners’ visualization design process, working definition
of accessibility, and motivators and hurdles for providing
accessibility

2 RELATEDWORK
We provide a background on web accessibility for visually impaired
people and examine prior work on analyzing web content acces-
sibility. We review the current status of visualization accessibility
and articulate where our work lies.

2.1 Web Accessibility for Visually Impaired
People

Alternative text, commonly referred to as alt text, has been a de
facto method for web accessibility. The alt attribute was first in-
troduced in HTML 2.0 and used inside <img> tag to provide an
image description for screen readers. If it is necessary to provide
a longer description, the longdesc attribute is used in addition
to the alt attribute. WCAG (Web Content Accessibility Guide-
lines) provide guidelines for creating useful alt attribute content
for images [67]. For complex images including graphs and charts,
the WCAG suggests providing both a short alt text that briefly
describes the chart as well as a long description that substitutes
the chart and provides the same content and functionality [39].
Although not specifically designed for accessibility, HTML5 se-
mantic tags, including <figure> and <figcaption>, can convey
the structure and role of web content helpful for accessible nav-
igation. Recently, interactive and dynamic web applications are
increasingly common. To improve the accessibility of such rich web
content, ARIA (Accessible Rich Internet Applications) has recently
become a W3C (World Wide Web Consortium) recommendation.
For instance, a developer can assign a role and aria-label to any
element in an HTML document (e.g., a data point represented via
<div>) that is dynamically changing based on user input. More
specific ARIA specs for SVG-based charts [18] are currently being
proposed, such as roles (e.g., graphics-legend) and attributes (e.g.,
aria-datatype and aria-datascales). Proprietary tools that are
often embedded in web pages (e.g., Microsoft Power BI [50] and
Tableau Dashboards [59] ) follow the WCAG standards, while it is
still not clear if the final outcome is accessible for visually impaired
users.

Screen readers are widely used and affordable assistive technolo-
gies that can read the alternative text markup. While third-party
screen readers such as JAWS and the free of cost software NVDA
have been available for a long time, recent devices and platforms
provide their own screen readers without any cost, such as TalkBack
for Android, Voice Over for macOS & iOS, Narrator for Windows.
These screen readers provide similar features by using keyboard
shortcuts to navigate web content. Screen readers use speech as the
main output modality and thus are limited to sequential informa-
tion processing. Since the web content is visually spatial, the limited
processing capability leads to a higher cognitive load [10]. In addi-
tion, the many keyboard commands for operating screen readers
make them challenging to master [60]. However, it is reported that
common frustrations of using screen readers typically arise from
the web content rather than the assistive technology’s limitations.

They include confusing and complex page layouts, poorly labeled
forms, absence of alt text for images, and misleading links [5, 46].
Previous studies indicated that visually impaired people employ
various strategies to cope with these problematic situations [10, 66].
Examples include proactive probing, increasing speech rate, fast
tabbing to skip inaccessible content, inferring roles of controls, and
finally asking for assistance or giving up [10, 66]. Interestingly,
the most common strategy for coping with dynamic content was
evading it completely [6]. However, this is not because users are
not interested in the dynamic content but because the content is
typically inaccessible [42].

The previous research on alternative text and screen readers
informed our analysis framework for evaluating visualization acces-
sibility on the web. We run over data visualization articles using
screen readers and also inspect the underlying HTML/SVG code
to see if and how alternative texts are provided. Other accessible
output and technologies such as non-speech audio and braille dis-
plays provide complementary benefits that alternative text and
screen readers cannot provide. However, they are still costly and
not universally used, and we leave those for future work.

2.2 Evaluating Web Content Accessibility
The web is constantly and rapidly evolving, introducing new me-
dia content and platforms such as complex images and social net-
works. Ever since the first WCAG specification was available in
1999, existing studies have investigated how well web content is
made accessible. For instance, Bigham et al. analyzed web pages
from various venues and found that government organization
websites have a higher percentage of labeled images than other
high-traffic websites [7]. On the other hand, Johnson and Cas-
tro [25] recently reported that about one-third of the U.S. gov-
ernment websites still need to improve their accessibility based
on automated accessibility testing [20]; common issues include
absent, inaccurate, repetitive, and confusing captions. Similarly,
Goodwin et al. compared the web accessibility of national web-
sites from the United Nations and found that implementing anti-
disability discrimination laws might help ensure accessibility [31].
Using the Internet Archive’s Wayback Machine [3], Hackett et
al. studied how web accessibility changed over time, finding that
the increased technology complexity raises the accessibility barri-
ers [35]. In addition to the general web content accessibility, other
studies investigate the accessibility of content on social network
sites [13, 26, 27, 52, 57, 61], productivity tools [12, 19, 73], and
COVID dashboard web pages [56]. Most of these analysis studies
use surveys and observations to collect experiential feedback from
visually impaired users [19, 27, 56, 57, 61, 73]. Others analyze image
descriptions and content structures [7, 26, 35, 52] and perform sim-
ulations through screen readers [12]. Some studies investigate ways
to derive quality metrics as an effort to derive an objective, com-
parative evaluation framework [2, 65], such as using WCAG [67]
as a basis.

While previous research examines regular images, we specifically
focus on the accessibility of data visualizations. Data visualizations
are systematically generated from data and are often interactive and
dynamic, coordinating multiple views based on user input. Such
differences afford different ways of writing alternative text and
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supporting navigation [32]. We do not consider non-data maps and
diagrams as visualizations and exclude them from our accessibility
analysis. Moreover, our work goes beyond static image-based visual-
izations by examining more advanced and interactive visualizations.
Also, rather than simply evaluating alternative text content, we
analyzed detailed visualization accessibility dimensions, including
the accessibility of underlying data details and the relationship with
the surrounding text.

2.3 Visualization Accessibility for Visually
Impaired People

Visually impaired people nowadays frequently encounter data-
driven media [56], contributing to the expanded user base of data
visualizations beyond scientists and analysts [48]. However, accessi-
bility for people with visual impairment, as well as other disabilities,
is relatively less explored in the visualization research community
thus far [49]. Recently, Kim et al. provided an overview of visual-
ization accessibility research from 1999 to 2020 [42]. They derive
seven key dimensions of visualization accessibility—user, task, chart
type, interaction, information granularity, sensory modality, and
assistive technology—and put together a preliminary model for
accessible visualization design consisting of four stages: 1) noti-
fying existence, 2) providing an overview, 3) offering details on
request, and 4) bringing context when needed. Practitioners have
also recognized the increasing importance of visualization accessi-
bility and developed an extended version of accessibility guidelines
specifically for data visualizations, dubbed Chartability [32], and
maintain relevant resources [33].

A variety of assistive technologies and sensory modalities have
been explored, such as touch-enabled tablets [17, 47], tactile graph-
ics [44, 74], and data sonification [16, 53]. Among those, screen
readers were the most common assistive technology due to their
availability [15, 28, 55]. On the other hand, several other studies
investigate novel multi-modal interactions, overcoming the limi-
tations of screen readers or a single modality. For instance, Robo-
Graphics combines a touch tablet with tactile overlays and small
mobile robots [34], while GraVVITAS integrates the speech modal-
ity with multi-touch, haptic feedback [29]. Although most research
focuses on tackling one or a few specific charts (e.g., bar and line
charts), several studies have developed scalable frameworks pro-
ducing accessible visualizations. For instance, ASVG augments SVG
with additional metadata (i.e., intention tree) encoding underly-
ing data semantics (e.g., data values, trends, maximum, minimum,
etc.) [72]. Godfrey et al. provide a similar system in the R statistical
environment, using a library of external tools to support meta-
data annotation, interactive navigation, and braille and speech
output [28]. EvoGraphs [55] is another example that accepts a chart
spec and produces a corresponding accessible chart. Similarly, ef-
forts have also been made for APIs. These include Vega-lite [64]
and Highcharts [38] which have done extensive work to make vi-
sualizations more accessible for people with vision impairments
and who provide comprehensive accessibility API modules. iGraph-
Lite also provides a generalizable navigation architecture, although
only demonstrated for a line chart [23]. In these tools, textual in-
formation is embedded in the chart output that screen readers can
read.

While less available compared to systems research, empirical
studies investigated how visually impaired people interact with
data visualizations. Many of them explore the experience of tactile
graphs, such as identifying suitable textures [70], comparing dif-
ferent charts and design variations [21, 74], and comparing against
other sensory modalities such as audio [30, 71]. A majority of other
studies examined non-speech modality [1, 62, 69], while one com-
pares that to speech modality [53]. For chart descriptions, Ault et
al. provide guidelines for describing charts [4], while the recent
study by Jung et al. offers a more comprehensive set of recommen-
dations for alternative text [40] by analyzing the figure captions of
academic publications and interviewing visually impaired people.
Siu et al. recently noted that simply offering alt text and tables does
not support data-oriented tasks well, necessitating the further need
to utilize the capability of screen readers (e.g., facilitating jumping
between different parts of the graph) [56].

While most prior studies are focused on studying the experi-
ences of visualization readers (i.e., visually impaired people), our
goal in this work is to understand the needs and wants of visu-
alization creators who are responsible for making visualizations
accessible for visually impaired readers. Thus, we conducted sur-
veys and interviews with visualization practitioners, asking about
their awareness, attitude, and struggles.

3 ANALYZING VISUALIZATION
ACCESSIBILITY PRACTICES IN THEWILD

As a first step to understanding the challenges of visualization acces-
sibility, we aim to inspect the current state of accessibility practices
in existing visualizations in the wild. We are interested in how
visualizations are made accessible to visually impaired users across
different venues, what practices are employed to handle the vary-
ing levels of interactivity and data complexity, and how contextual
information surrounding a visualization supports accessibility.

3.1 Data Collection
Our goal was to curate a sample that best reflects the heterogeneous
spectrum of visualizations and the range of approaches taken for
making them accessible. Our annotated set of examples of accessibil-
ity practices found in the wild is open to access in the supplemental
material. We adapted the list of source sectors from Borkin et al. [9]
who composed an extensive in-the-wild set of visualizations of
different types and from different sources. We manually gathered
visualizations from government websites, news media, scientific
journals & academic publications, and non-profit organizations &
blogs. Thereby we mimic the broad range of topics users may come
across on the web. These visualizations were typically embedded
in articles or parts of dashboards. Considering the fast-evolving
web technology, we limited our collection to visualizations pub-
lished after 2014. We excluded non-data-driven graphics such as
infographics and graphical diagrams.

We collected an initial set of 65 visualizations and coded them
based on venues (e.g., news media, government websites), data
complexity, interactivity, format (e.g., <img>, <svg>, <canvas>),
and chart type. We further collected additional visualizations to
improve the initial set in regards to those category dimensions.
We aimed to achieve a similar distribution of venue sector and
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chart type in Borkin et al [9], while also including a variety of
intricate modern visualizations with rich data, advanced encodings,
and interactive elements created in different formats. Adding these
examples in addition to standard and static visualizations resulted
in a comprehensive set of 95 visualizations.

3.2 Method
To analyze the accessibility practices of the visualizations collected,
we employed a systematic coding process adopted from grounded
theory [58] and qualitative content analysis [14, 41]. We created a
codebook with initial code categories and their definitions inspired
by the accessibility model from Kim et al. that outlines different
stages of accessibility [42]. These included venue, chart type, in-
teractivity, and format. Three researchers inductively and collab-
oratively expanded the codebook with additional categories that
emerged from the analysis of a few visualization examples. They
deductively and independently applied the codes to the remaining
examples. Throughout the process, conflicts were resolved through
discussion. The codebook was updated if needed, fostering consis-
tent coding between the researchers. For cases where no consensus
could be reached, a senior researcher was consulted. The senior
researcher finally inspected all visualizations to confirm the consis-
tency and validity of the final categories and codes.

To evaluate each case, we used screen readers to inspect what
information is available through the speech output and how the
information can be navigated using keyboard shortcuts. We also
inspected the underlying source code. Moreover, we evaluate not
only the target visualization but also contextual information sur-
rounding it (i.e., text, caption, table), considering that they all are
used to communicate relevant information on the visualization and
its underlying data to screen reader users. We additionally checked
whether or not each venue published an accessibility statement.
These serve as summaries outlining what the organization has done
to make its websites accessible for people with disabilities, and how
their website has tried to adhere to current standards.

3.3 Results
We separated the dimensions we used and identified from the anal-
ysis into visualization dimensions and accessibility dimensions.
The visualization dimensions are those we balanced during the
data collection, while the accessibility dimensions are the ones we
derived through the coding process. After analyzing each type of
dimension, we inspected how the visualization dimensions relate
to the accessibility dimensions.

3.3.1 Overview of Visualization Dimensions. Table 1 shows the
overview of visualization dimensions: sector venues, chart types,
chart formats, data complexity, and available interactions for
sighted users. From these, we further deduce additional dimensions,
such as whether a visualization is interactive, involves multiple
views, and is basic or advanced (see Table 2). We consider bar, line,
and pie graphs as basic charts and treat other ones as advanced
ones, including scatter plots. We also tagged if any external tool
was used (e.g., Tableau) and categorized the role of the visualization
in the whole article (e.g., is it the main content?). A majority of
articles (87%) we selected were published after the latest WCAG
guidelines had been published in 2018.

Newsmedia takes up amajority of sector venues in our collection
(49/95), while government and non-profit organizations (NPOs)
are also frequent (28/95). Example news media sources include
Financial Times, Pew Research Center, New York Times, and Vox.
The government and non-profit categories includeWHO andOECD,
WebAIM, andWikipedia. Our collection also contains visualizations
from individual blogs (10/95) and science articles (8/95) to reflect the
composition of various visualization articles in the wild. The blog
articles are written by private companies and individuals, while the
science category includes articles from Nature and Science.

To reflect the distribution of chart types in the wild, we referred
to the in-the-wild visualization collection by Borkin et al. As a result,
our distribution generally follows a similar trend, with a majority of
charts being standard ones, including line charts (32/95), bar charts
(26/95), and maps (15/95). Scatter plots (8/95 and their variants,
such as bubble charts (7/95), are also common. Overall, there are 56
basic and 39 advanced charts. When we look at the format, most
charts use <img> (50/95) and SVG (37/95). A few charts use HTML
tags (4) and canvas (4). Eleven of these charts have multiple views
that are often coordinated through interactions. Seven charts use
external tools, including Tableau (4), Power BI (1), Highcharts (1),
and Flourish (1).

In most cases, visualizations play an additional role (40), provid-
ing information not available in other surrounding elements. For
instance, the text may only mention a few specific data points, while
the chart shows a bigger picture with all trends and enables compar-
isons. In other cases, they play supporting roles (29), summarizing
the same information provided elsewhere in the accompanying ar-
ticle. There are 26 cases where visualizations are the main content,
such as dashboards.

To approximate the underlying data complexity, we counted
the number of marks visible and classified them into three cate-
gories: high (> more than 30 marks), medium (8-30 marks), low
(less than eight marks) [51]. We later used this dimension to see
how the complexity impacts overall accessibility (see Section 3.3.3).
Although other visual encoding variables exist, such as color and
size, the number of marks was a good approximation for the overall
complexity of a visualization. To make all data accessible, screen
readers should at least describe each data point behind each mark.
The proportions of data complexity categories are comparable: low
(34/95), medium (19/95), and high (42/95), reflecting our intention
to include modern complex visualizations.

Most visualizations are still static (55/95). Nevertheless, a signifi-
cant portion of interactive visualizations is included as well (40/95).
We categorized what interactions are available for sighted users
based on the taxonomy by Heer & Shneiderman [36]. Selecting
(34/95), filtering (17/95), and sharing (9/95) are the most common
interactions. An example of selecting interaction includes hovering
to reveal a tooltip, while sharing is mainly exporting data. Typical
filtering is through user interface elements such as checkboxes
and dropdown menus, while other advanced interactions involved
encoding different types of charts (7/95), coordinating more than
one chart view (7/95), navigating content such as zooming (5/95),
and recording a visualization snapshot (2/95).

3.3.2 Overall Quality by Accessibility Dimensions. Table 3 shows
an overview of the accessibility dimensions we identified and
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Sector Chart Type Chart Format Data Complexity Interaction

News Media 49 Line 32 Image 50 High 42 No 55
Government 17 Bar 26 SVG 37 Low 34 Select 34
Non Profit 11 Map 15 HTML 4 Medium 19 Filter 17
Blog 10 Point 8 Canvas 4 Share 9
Science 8 Circle 7 Visualize 7

Distribution 3 Coordinate 7
Diagram 3 Navigate 5
Area 3 Sort 2
Grid & Matrix 2 Record 2
Tree & Network 1

Table 1: Overview and Frequencies (n=95) of Visualization Dimensions

Is Advanced Chart Is Multi-View Is Interactive Tool Used Purpose
No 56 No 84 No 55 Tableau 4 Additional 40
Yes 39 Yes 11 Yes 40 Power BI 1 Supporting 29

Highcharts 1 Main Content 26
Flourish 1

Table 2: Overview and Frequencies (n=95) of Deduced Visualization Dimensions

Table 4 shows the frequencies of properties within the dimensions.
For the alternative text method, many charts take advantage of
HTML elements (42/95) that are accessible to both sighted users
and visually impaired. These HTML elements are mostly headers
(e.g., <h1>-<h6>) and subtitles and other explanations (e.g., <p>).
The alt attribute for <img> (31/95) is also commonly used, while
aria (7/95) is rarely used. We also observed <figcaption> (13/95),
<text> in SVG (4/95), and the title attribute in <img> (2/95) that
are visible as tooltips. <text> are typically data labels, while the
common use case of aria is using aria-describedby to refer to
a separate caption. While we expected that aria might be used to
improve the accessibility of SVG (e.g., aria-label for a data value
or axis), that is not the case in our collection.

Among the 40 visualizations with interactions, 18 interactions
are completely inaccessible through screen readers. Seventeen cases
only partially retain original interactions in screen readers. Five
out of the 40 visualizations fully retain interactions in screen read-
ers. We identified two aspects that accompanied the retention of
interactivity: the degree of interactivity and the interaction type. In
cases where full interactivity is provided, the degree of interactivity
is kept relatively simple compared to others. For example, four of
the five cases had single interactions (navigate, select, filter), while
the other one had both select and sort. Among all interaction types,
record and sort are fully accessible for both sighted users and screen
reader users alike as these two interactions are implemented using
typical HTML buttons. In other words, if interactions are imple-
mented in standard user interface elements (e.g., <input>), they
mostly remain accessible for screen readers as well.

The existence and type dimension indicate whether the user is
informed of the chart or its type at any point. This information is
important in order to construct a mental model of the visualization.
More than half of the web pages (55/95) do not notify the existence
of the chart or the chart type. The notification of existence and chart

type is typically available in the first few words of an alternative
text (e.g., "Graph showing ...", "Line chart of..."). In some other cases,
they are hidden somewhere in the surrounding text, which is not
easily accessible. At times, screen readers can catch the mentions
of underlying visual mark types such as “lines” and “bars”, but this
may not be enough to convey the chart type (9/95).

The overview dimension refers to the first description that a
screen reader reads when encountering the chart. The overview can
support users in deciding whether they want to further engage with
a visualization and is often the title or the alt text. Fifteen articles do
not describe the chart, effectively making it a "phantom visualiza-
tion", meaning that it is not perceivable through non-visual access.
We observed three different types of overview: non-descriptive,
descriptive, and informative. Examples are provided in Figure 1. A
descriptive overview typically explains the visual encoding of the
chart, such as axes and data labels (54/95), while non-descriptive
ones typically include unrelated or unhelpful text for understand-
ing the chart (e.g., a caption like "credits: ..." or a simple title like
"Presidential Election Interactive Map") (11/95). On the other hand,
an informative overview provides a trend or message of the chart
(15/95). While the message can be useful at times, providing it
without access to the underlying data might incite a biased conclu-
sion [43] or feelings of being manipulated or patronized for visually
impaired people.

The data detail dimension indicates how the underlying data
of the chart is accessible. More than half of the charts leave their
underlying data inaccessible (54/95). Sometimes, an alternative text
mentions a few selected data points (15/95). Occasionally, all data
points are read out through screen readers (15/95), although this is
mostly for simple charts with a few data points. 14 out of 54 charts
provide separate tables for accessing the whole data navigable by
screen readers. However, since the raw data table is not the same as
the original visualization in terms of structure, usersmay not extract
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Dimension Dimension Meaning Property Property Meaning
Accessibility
Statement

Whether the venue published
an accessibility statement.

Alternative Text
Method

The types of elements used to
convey the alternative text.

See Section 2.1

Interaction via
Screen Reader

The types of interactions
available through the screen
reader.

See Heer & Shnei-
derman [36]

Existence Measures if at any point the
user will be informed that
they are dealing with a chart.

No It is never made clear that the user is dealing
with a visualization.

Somewhat Screen reader reads out terms that hint at
the type (e.g. “lines”, “bars”).

Existence Screen reader reads out a general word like
chart/graph/visualization.

Type Screen reader at any point reads aloud the
type of the visualization.

Overview Refers to the first description
the screen reader reads out
when encountering the chart.

No No description is read. The chart is not per-
ceivable in a non-visual way.

Non-descriptive The description is not descriptive at all.
Descriptive The description explains the chart content

such as axes.
Informative The description gives trends of the data and

conveys a message.
Data Detail Measures if someone can

access the underlying data
through the screen reader.

None No data points are readout.
Selected At least one data point is read out while in-

teracting with the chart (e.g., max).
Table The underlying data table is provided.
All Every data point is read out while interacting

with the chart.
Contextualization Evaluates how the

orientation within the chart
and the context is supported.

No None of the below apply.
Uninformative
Marks/Axes

Screen reader reads aloud data values or axes
of the chart without context.

Supporting Con-
text

In the surrounding paragraphs, there is a
mention of information related to the chart.

Informative
Value

Evaluates the information
provided by all elements that
can be picked up by the
screen reader.

Low It does not go beyond basic elements of the
chart. The purpose of the chart is not clear.

Selective There is some mention of a trend but it does
not capture the whole value of the chart.

Comprehensive It captures the whole message and all the
trends of the chart, as well as its purpose.

Table 3: Description of the Accessibility Dimensions

the same meaning out of it. These results suggest that conveying
the underlying data may not be the main intention of practitioners
when making visualizations accessible.

Contextualization refers to how orientation within the chart and
its context is supported for screen readers. Many articles provide
supporting context describing the chart (47/95), although it might
not explicitly refer to the chart. This supporting text is helpful,
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AltTextMethod InteractionScreenReader InformativeValue HasAccStatement
HTML 42 No 18 Low 45 Yes 49
img:alt 31 Filter 9 Selective 28 No 46
No 20 Share 7 Comprehensive 22
figcaption 13 Select 3
aria- 7 Visualize 3
<text> 4 Sort 2
img:title 2 Navigate 2

Record 2
ExistenceType Overview DataDetail Contextualization

No 55 Descriptive 54 None 54
Existence 19 No 15 All 15

Supporting
Context

47

Type 12 Informative 15 Selected 15 No 36
Somewhat 9 Non-descriptive 11 Table 14 Uninfor

mative
Marks/Axes

21

Table 4: Overview and Frequencies (n=95) of Accessibility Dimensions

particularly when the corresponding chart is not very accessible.
On the other hand, screen readers often read chart elements such as
marks and axes without the possibility to gain context (21/95). This
can leave the user confused and also overwhelmed if the screen
readers pick up too many data points and tick labels. This is usually
common with SVGs as they have underlying elements available.
Although providing access to underlying data is desirable, it would
be necessary to orient the user where they are located in the chart.

The informative value dimension evaluates the information pro-
vided by all elements that can be picked up by the screen reader,
including the alt text, other visible and surrounding texts, and ta-
bles. This dimension is to assess if the informative value of the
graph comes across through the screen reader. Visualizations with
low informative values (45/95) have no mention of the reason why
the chart was provided in the first place. They do not go beyond
describing the very basic elements of the chart and provide no in-
formation on the underlying structure. Selective information value
(28/95) does slightly better, mentioning some aspects of the chart.
Comprehensive value (22/95) indicates that screen readers can pick
up the core value of the chart, including all trends in the chart and
why it is used on the web page. However, the comprehensive value
does not necessarily indicate the full accessibility of the chart (e.g.,
interactions or complete data may still not be accessible).

3.3.3 Relationship between Visualization and Accessibility Dimen-
sions. We inspected how the visualization dimensions relate to
the accessibility dimensions to identify prominent patterns. We
investigated: how visualization accessibility is approached in each
sector and how the complexity and interactivity of the chart impact
accessibility.

Government (Gov) and non-profit organizations (NPOs) demon-
strated similar approaches. For instance, Gov (11/17) and NPOs
(4/11) support the chart existence and type notification relatively
frequently, compared to news media (10/49). Gov (10/19) and NPOs
(9/12) also provide underlying data details (e.g., tables) more fre-
quently. Only one out of 49 news media charts provides a data table,

while none of the science charts provide underlying data details.
On the other hand, news media offer more informative overviews
(13/49), while Gov (12/17) and NPOs (11/11) focus on descriptive
overviews. While sample sizes are small, the informative value of
blogs (7/10) and science sectors (7/8) is generally low.

We also observed differences in low-complexity and high-
complexity charts. The low-complexity charts are mostly images
(27/34) and also have less diverse interactions (only three inter-
action types: filter, select, navigate). They use alt attributes for
alternative text quite frequently (19/34). Even though less complex,
they have informative overviews (10/34) and comprehensive infor-
mative values (14/34) relatively often. However, they rarely provide
data tables (1/34). Instead, they often make all data values available
since the number of data points is not high (8/34). High-complexity
charts use SVGs more frequently (27/42). They typically do not
use alt attributes for alternative text (3/42) and have no infor-
mative overviews (0/42). Instead, they provide underlying tables
more frequently (12/42). Still seldom are they of comprehensive
informative value (6/42). Another issue is that high-complexity
charts have many uninformative marks or axes (16/42), compared
to low-complexity ones (1/34).

Our analysis revealed differences in accessibility between static
and interactive charts. Contrary to general recommendations, most
interactive charts do not leverage the aria functionality but rather
rely on nearby HTML elements for the alternative text (29/40), such
as using h1 and <p>. As expected, uninformative marks/axes are
recurring issues with interactive charts leveraging SVG and HTML,
exposing the underlying elements (17/40). In fact, 90% (36/40) of the
interactive charts used SVG and HTML, while 91% (50/55) of the
static charts were images. Interestingly, interactive charts (13/40)
provide data tables more frequently than static charts (1/55). How-
ever, static charts provide informative overviews (15/55) more fre-
quently than interactive ones (0/40). One possible explanation for
these differences is that interactive charts are more frequently main
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Figure 1: Illustrative example chartwith different overview types. (a) Phantomvisualization: The visualization is an image, and
its overview is not embedded in the alt-text leaving the graph non-perceivable through the screen reader. (b) Non-descriptive:
The title contains no information on the content of the graph. (c) Descriptive: The overview contains the axes and data labels.
(d) Informative: The overview contains the overall trend and main message of the chart.

content such as dashboards (21/40), while static charts support
existing text content (24/55).

3.4 Accessibility Statement Analysis
About 60% of the venues we analyzed had published accessibility
statements. 55% of them explicitly mention accessibility measures
for visually impaired users but none of the accessibility statements
we collected specifically mentioned making data visualizations
more accessible.

3.5 Takeaways
The results indicate that accessibility for many in-the-wild charts is
provided inconsistently for visually impaired users. The informative
value of visualizations for screen reader users is typically low and
further underlying data is seldom exposed. This raises the question
of if designers consider providing insight into the data to be im-
portant or prioritize communicating other information. Challenges
also seem to lie in complex and interactive charts that are typically
written in SVG. SVG has the capability to enable the navigation of
underlying data compared to static images. However, most existing
charts did not leverage advanced accessibility features to the fullest
extent such as the aria attributes. Simply providing underlying
tables does not sufficiently address accessibility. Directly leverag-
ing the chart structure would be still better than navigating the
tables. While we did find that some interactions can be retained if
they are kept relatively simple and are implemented using standard
user interface elements, it remains still unclear how to support effi-
cient engagement with highly interactive and complex charts using
screen readers. We often observed phantom visualizations which
are not perceivable for screen reader users at all. What remains
unclear is whether these are unintentional omissions or deliberate
attempts to avoid inaccessible charts that hamper web experience.
Government and non-profit sectors seem to support accessibility
more consistently than private sectors. It would be interesting to
dig deeper into the cause of these differences, such as whether they
enforce stricter internal rules for web accessibility [31].

4 UNDERSTANDING PRACTITIONERS’
AWARENESS AND EXPERIENCE

We conducted an online survey with visualization practitioners to
understand the rationale behind the design choices we observed
in the first phase. Questions that were left unanswered in Section
3 include: what is the rationale behind phantom visualizations?
Between conveying insights into data and providing more general
information, e.g., on the message of a visualization, what are practi-
tioners’ priorities? And what are the differences in the importance
of accessibility in different sectors? We were also interested in
learning about how designers position themselves regarding visual-
ization accessibility and what role their experience in visualization
accessibility plays.

4.1 An Online Survey with Visualization
Practitioners

We recruited visualization designers in the U.S. through social me-
dia, data visualization forums, personal networks, and invitation
emails. Participation was voluntary. Thus, the sample may show
a volunteer bias, that people who are interested in the topic or
inclined to exhibit pro-social behavior may be more likely to volun-
teer. To diversify our sample we actively encouraged both novices
and experts on the topic to share their perspectives. To achieve this,
we introduced accessibility as a challenge that could be addressed
in a non-uniform manner among practitioners. The survey took
approximately 10 minutes. Respondents did not receive compensa-
tion. After giving their informed consent, participants were asked
questions about their background (e.g., age, experience, etc.), their
expertise (e.g. “How much experience do you have in making data
visualizations accessible for people with visual impairments?”), and
their design practices (e.g. “What strategy do you typically follow
to make sure that the content/products you create are accessible?”).
Participants could skip any question they did not feel comfortable
answering. All survey questions can be found in the supplemental
material.



CHI ’22, April 29-May 5, 2022, New Orleans, LA, USA Joyner et al.

4.2 Respondents
We collected a total of 144 responses (Gender:male=58% female=36%
non-binary=4% others: 2%; Age: 21-29=35%, 30-39=44%, 40-49=15%,
50-59:4%, others=2%; Ethnicity: White=64%, Asian=12%, Black=8%,
Hispanic=5%, Multiracial=4%, Native American=1%, others=5%). In
terms of professional backgrounds, respondents identify themselves
(multiple selections allowed) as visualization designers or devel-
opers (38%), data scientists (37%), people who hold positions in an
organization with some visualization job responsibilities (36%), and
other roles that include academics/teachers (22%), students (10%),
data journalists (10%), and hobbyists (7%).

Most of our respondents work in the private sector (46%),
academia (31%) and research (28%), or in the public sector (13%),
non-profit (10%), and journalism (8%). A majority of respondents
were in their early-to-mid career (<2 years%=11%, 2-4=26%, 5-7
years=32%), while some had more than 8 years of experience (8-
10=14%, >11 years=17%). Their primary purposes of making visu-
alizations were to analyze and communicate data (30% and 26%
respectively), while research, education, and marketing were also
part of the purposes (22%, 15%, and 7% respectively). More than
half of the respondents work in organizations with more than 500
employees (55%), while others work in mid-to-small organizations
(100-499=12%, 20-99=18%, <20=9%, one person=6%). About 22% of
the respondents said data visualization is their main job, while 32%
of them said it is important but not the main job. Others said it is
one of several other things they do (35%) or only a small part (10%).
Most respondents were sighted (91%), while only a few respondents
have color blindness (6%), low vision (1%), and blindness (1%).

4.3 Results
4.3.1 Participants’ awareness of visualization accessibility. To learn
about participants’ awareness of accessibility, we asked how famil-
iar they are with web accessibility and the features and charac-
teristics that make web content accessible. Answer options and re-
sults are shown in Figure 2(b). Most respondents reported having at
least basic knowledge (43%) or intermediate level of expertise being
familiar with web accessibility and the relevant features (31%). Oth-
ers were novices on the topic, as they reported having heard about
it but not knowing much about it (15%) or not being familiar at all
(4%). On the other hand, 7% of the respondents identify themselves
as experts. When asked about their experience with making vi-
sualization accessible to users with visual impairment, more than
one-third of the respondents indicated that they are novices that
do not have any experience at all (35%) or at a basic level with only
little experience (27%). 30% of the respondents place themselves on
an intermediate level having some experience, while 6% said they
are experts. 2% do not know their level of experience.

4.3.2 The role of accessibility at the workplace. Regarding how
accessibility is supported at their workplace, 30% stated that
as far as they know, accessibility is not a topic at their workplace.
However, no one said that they are not supposed to spend time,
effort, and resources on web accessibility. Twenty-seven percent of
the respondents said they do not have accessibility guidelines, but
it is considered important (e.g., topic in meetings, hiring, planning
projects). On the other hand, 18% of the respondents said that they
do have accessibility guidelines, but it does not matter too much

if they do not always follow them. Lastly, 24% of them noted that
accessibility is essential; e.g., they have accessibility guidelines and
are held responsible for following them.

We inspected the support for accessibility across different sec-
tors. In the public sector, including government organizations, 58%
said that accessibility guidelines are in place at their workplace.
Furthermore, 21% of the participants said that accessibility is very
important, and they are held responsible for following them. On the
other hand, 36% of journalist participants said that guidelines are
in place at their organization, although only 9% said that the guide-
lines are being enforced. In the private sector, 47% reported having
guidelines, and 35% said the guidelines are enforced. Participants
working in NPOs mostly said that they do not have guidelines, but
accessibility is still discussed as an important topic (73%).

When asked who is responsible for providing accessibility,
12% of the respondents said that anyone needing assistance is ex-
pected to apply their own tools and methods to support accessibil-
ity. Another 42% of them acknowledged that they themselves are
responsible for providing accessibility for the websites/products
they develop. Around 8% of the respondents said that another
coworker/their employer is responsible for ensuring accessibility
to all websites/products, including the ones they develop. Further-
more, another 8% of them said they have a dedicated accessibility
specialist overseeing the quality of accessibility. Lastly, about 40%
of the respondents said they were unsure who is responsible for
ensuring accessibility.

We asked how accessible they think their visualizations
are for people with visual impairments. Answer options and
results are shown in Figure 2(a). About 38% of the respondents
stated that they are typically not accessible at all (10%) or not very
accessible (28%), while 23% said they do not know. Around 32% of
the respondents said their visualizations are mostly accessible at
least to some extent, and another 6% said that their visualizations are
typically very accessible. A closer look at the respondents who said
that they do not know the level of accessibility of their visualizations
shows that 91% of those have no to little experience with accessible
visualizations.

4.3.3 Designers’ valuation of visualization accessibility. To learn
about the value practitioners place on visualization accessibility, we
asked how important they would say it is that people with vi-
sual impairments can access data visualizations on the web.
One respondent (1%) noted that it is not important in general as
visually impaired users do not need access to visualizations. Three
respondents (2%) similarly said it is often not that important that
visually impaired users can access visualizations, while 18% said
they are unsure. However, still, a majority of the respondents think
that it is vital in many cases (22%) or very important (56%) that
visually impaired users can access visualizations.

We asked the 94 participants with experience in providing acces-
sibility features about the trade-off between the time & effort
and the importance of making visualizations accessible to visu-
ally impaired users. Figure 2(c) shows answer options and results.
Most respondents said it is very much worth the effort (47%), quite
worth the effort (30%), and somewhat worth the effort (18%). None
of the respondents said it is not worth the effort at all, although 5%
said it is rather not worth the effort.
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How accessible are your visualizations?
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Figure 2: Example survey questions. (a) Most respondents do not know how accessible their visualizations are (b) They mostly
have only basic knowledge about web accessibility (c) Most of them think that it is worth the effort to make visualization
accessible (d) Many think the purpose of web accessibility features is to convey the main message of the visualization.

4.3.4 Designers’ accessibility practices. The respondents indicated
that they use diverse tools and technologies to make data vi-
sualizations on the web. About 40% of the times creating custom
visualizations (e.g., <canvas>, <image>, <svg>) was selected. Re-
spondents also said they use external tools such as Excel (14%),
Tableau (13%), Power BI (8%), Datawrapper (5%), and Flourish (3%).
While not provided as an option, many respondents indicated they
use R.

31% of the 89 practitioners with no to little experience do not
provide accessibility features to their creations at all. Only 2% of
practitioners with more experience stated this. Instead, when asked
which accessibility strategies they follow, the 52 more experi-
enced practitioners frequently presented extensive lists. Besides ap-
plying their own knowledge (94% of practitioners with experience),
they refer to WCAG (50%), follow company-internal guidelines
(37%), use software to check for accessibility issues (57%), and use
features automatically provided by their visualization tools (29%).

On the other hand, 44 of the 89 participants who have no to
little experience in making visualizations accessible still apply their
own knowledge (49%), some at times reference company guidelines
(15%), WCG (19%), use tools to check for accessibility (20%) or
visualization tools that automatically provide features (16%).

When asked about the purpose of using accessibility fea-
tures such as alt, aria, and other text descriptions. We also ob-
served some differences between experts and novices. Among the
89 practitioners with no to little experience 29% do not provide such
features, 22% do so in order to provide the basic information, 35%
to convey the general message, 8% to give insights into data, and
6% to ensure equal engagement for users with or without visual
impairment. Whereas amongst the 52 more experienced practition-
ers, 6% do not provide such features, 17% do so to provide the basic
information, 19% to communicate the general message, 33% to allow
insights into underlying data, and 25% to ensure equal engagement
irrespective of visual status. Among all participants, the most com-
monly stated intention when attempting to provide accessibility
through textual descriptions is to communicate the message of the
visualization (28%) or even just the basic information (20%) and not
so much to convey important data values and data relations (17%)
(see Figure 2(d)). This is in agreement with the lack of data insights
we observed in Section 3.

We specifically asked about potential target audiences they
have in mind when adding accessibility features. About 28% of

respondents said they target blind users, while 18% said their goal is
to support low vision people. Other respondents stated that they use
such features for other reasons (13%), such as using the alt attribute
to replace the image if the web page is not rendered properly, or for
other impairments such as hearing, motor, or cognitive impairments
(2%). Most participants did not have a specific target audience in
mind (39%).

Finally, we asked aboutwhen it is okay not to provide acces-
sibility for a visualization. Almost one-third of the respondents
stated “never”, irrespective of whether they had more or less ex-
perience (31% of 52 and 29% of 89, respectively). Others said when
the associated text provides the same information (41%), the vi-
sualization is too complex (22%), and the majority of the target
audience is sighted (14%). Respondents also said it is unnecessary
when the visualization is not too important (14%) or if it is not a
project requirement (17%). Only 6% said it is not necessary for visu-
alization in general. Thus, about 71% of all participants could think
of reasons to withhold accessibility features which may explain the
occurrences of phantom visualizations observed in Section 3.

4.4 Takeaways
The survey results provide valuable insights into the practitioners’
awareness, thoughts, and workplace practice. They agree that vi-
sualization accessibility for visually impaired users is important,
althoughmost do not havemuch experience inmaking accessible vi-
sualizations. We found that many practitioners seem to consciously
decide not to provide accessibility features, although it is unclear
whether they expect this to benefit visually impaired users. We also
observed differences between practitioners with more experience
in visualization accessibility and novices. It was mostly people with
less experience that placed little value on conveying underlying
data. This sparks interest in exploring practitioners’ mental models
of an accessible visualization, which we investigate in more detail
in the next section. The results also reiterate the finding in the
content analysis that accessibility is supported differently across
sectors. Moreover, our survey results indicated the lack of support
and the diffusion of responsibility at the workplace, which we take
a deeper look at in the next section. Many of the respondents said
they use existing visualization tools, pointing to the importance of
accessibility support from the tools.
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5 UNDERSTANDING CHALLENGES IN
ACCESSIBLE DESIGN PRACTICE

We conducted follow-up interviews with selected participants to
further understand the rationale and context behind the accessibil-
ity practices we observed in Section 3 and Section 4. Open questions
from our previous studies were: What are practitioners’ intentions
for visualization accessibility? Why may practitioners decide not
to provide accessibility features? And what does organizational
support look like? In addition, we were interested in understanding
practitioners’ difficulties and their ideas on how to overcome these
challenges.

5.1 Interviews with Visualization Practitioners
We selected interviewees from a sub-pool of survey respondents
who had offered their participation. We aimed to include partici-
pants with a broad spectrum of experience (i.e., novice to experi-
enced and across different industry sectors) of different genders,
ages, and races. We conducted ten semi-structured remote inter-
views of 30 to 45 minutes in which we asked questions on the
context behind the survey responses and specific challenges in en-
suring accessibility in practice. The full interview protocol can be
found in the supplemental material. We compensated each partici-
pant with a $50 Amazon gift card.

5.2 Data Analysis
Each interview was led by one researcher and conducted with one
interviewee individually. We recorded and transcribed interviews.
One to three researchers took notes during the interview sessions.
After the interviews, we consolidated verbatim transcripts and all
interview notes into a summarized transcript. The researchers ini-
tially collaboratively annotated the summarized transcripts in a
top-down manner using pre-defined themes inspired by the re-
search questions and interview guide for this study. They refined
the themes throughout the process based on concepts emerging
from the transcripts and constructed a codebook. The themes in-
cluded “stages of the design process”, “understanding of accessi-
bility”, “accessibility practices and features”, “personal valuation”,
“relevant tools”, and “organizational support”. In an iterative coding
process, one researcher then assigned the themes to the summa-
rized transcripts and identified lower-level codes. For example, a
quote assigned to the higher-level theme “relevant tools” was fur-
ther coded for “issues with tool”, “support from tool” and “request”.
We then used these annotations for close reading of the transcript
passages associated with each theme, to summarize the statements
assigned to the codes.

5.3 Results
5.3.1 Professional and Personal Experience with Visualization.

What are participants’ backgrounds and experiences? Table 5
shows the ten interviewees and their backgrounds. Three partici-
pants self-identified as female, the other seven as male. One self-
identified as Asian or Pacific Islander, one self-identified as Black or
African American, and eight self-identified as White or Caucasian.
The youngest participant was between 21 and 29 years of age and
the two oldest participants were between 40 and 49 years of age.

Participants worked in different fields such as academia, the pri-
vate sector, journalism, or research and had various occupational
roles, including data journalists, data scientists, visualization de-
signers, and developers. They reported engaging with visualization
as creators, by developing tools and features for visualization soft-
ware or through other responsibilities. These include working on
personal visualization projects as hobbyists andmanaging resources
or project groups to promote visualization accessibility within their
company. The visualizations they create vary in types and complex-
ity, including both static and interactive charts. Their visualizations
span a broad spectrum of use cases such as exploratory visual-
izations and dashboards but also narrative visualizations such as
those found in data-driven articles and other web applications. The
participants have experience in creating visualizations for many
different target audiences, such as internal reports, the members of
large institutions or specific companies, and the general public.

5.3.2 Visualization Design Process.

What are the common steps in the design process? We observed
common steps that creators follow within their design process.
Whether they choose raw data to be visualized or are tasked with
creating a visualization for clients, they first familiarize themselves
with the material. The familiarization process includes gathering
detailed requirements or trying out different visualizations to find
out how to represent the data graphically. Two of our intervie-
wees explained that they have company-wide standards to follow
(e.g., particular aesthetics to communicate brands). Almost all go
through rounds of feedback and review through senior colleagues,
colleagues from adjoining departments such as researchers and
editors, as well as business partners and clients.

How do they consider accessibility in the design process? How ac-
cessibility is considered in the design process is highly inconsistent,
both across participants and within individual design practices. For
example, one participant (P2) stated that they do not incorporate
accessibility for the visualizations they create as they do not feel
responsible. Others typically provide limited accessibility for inter-
nal visualizations (e.g., only use adequate color palettes) and may
put more thought into accessibility for a public audience. P3 and P9
followed such an approach and shared that if necessary for public
projects, they could consult accessibility experts. P3 has a disability
resource center at their organization, and P9 has a colleague who
has more experience with visualization accessibility that could give
advice. On the other hand, two participants said providing acces-
sibility features is a standard step in their design process, such as
adding descriptive alternative text. However, even for those par-
ticipants, thoroughly providing accessibility beyond the minimum
requirements is an afterthought. One of these practitioners stated
that, as they produce visualizations for the government, any final
product published must conform to official accessibility standards
and would additionally be reviewed by external experts.

5.3.3 Defining Accessibility.

How do they define accessibility in their own terms? P10 described
“The term accessibility is so broad that a lot of people don’t know
what that means”. We asked for interviewees’ personal definitions
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PID Role in Organiza-
tion

Experience Vis. Experience
Web Acc.

Experience Vis.
Acc.

Organization Size

1 VDe, DS, SDVJ 5-7 years Expert Expert 100 - 499 employees

2 DJ, DS, SDVJ 2-4 years Novice Basic 20 - 99 employees

3 VDe, DS, DVH, AT 8-10 years Basic Basic 20 - 99 employees

4 VDe 8-10 years Intermediate Basic 500+ employees

5 VDe, SDVJ, DVH 11 or more years Basic Basic 500+ employees

6 VDe 8-10 years Expert Intermediate 500+ employees

7 VDe, DS, STU 5-7 years Expert Expert 500+ employees

8 VDe 2-4 years Intermediate Intermediate 500+ employees

9 DJ, SDVJ 5-7 years Intermediate Intermediate 20 - 99 employees

10 VDe 2-4 years Intermediate Intermediate 500+ employees

Table 5: Overview of Interview Participants. Columns show participants’ roles as AT = Academic/Teacher, DJ = Data Journalist,
DS = Data Scientist, DVH = Data visualization hobbyist, SDVJ = Position in an organization with some data visualization job
responsibilities, STU = Student, VDe = Visualization Developer/Visualization Designer; their self-evaluated level of experience
with visualization, experience with web accessibility, and experience with visualization accessibility; and organization size.

and encountered two aspects most have in common. Most fre-
quently, the participants highlight the goal of communicating the
same information to anyone. Secondly, they describe that interact-
ingwith the visualization should be supported, saying that engaging
with the data or drawing conclusions should also be possible for
those who use assistive technology. More specifically, anything that
can be done with a mouse should be achievable with an alternate
input device.

Who are their target audiences? Most respondents focus on one
or more of three user groups with specific vision-related needs. The
first group includes people with less than average visual acuity or
color vision deficiency who need more inclusive color palettes or
benefit from magnification. The second group comprises low vision
users who due to more severe deterioration of vision can leverage
only some residual vision and thus may use assistive technology
for support. The third group includes blind users who seek non-
visual access, e.g., through audio-based keyboard navigation. P10
pointed out other aspects of accessibility, including different loca-
tions, infrastructure, and devices. P7 did not have a target user but
instead followed core accessibility heuristic principles to include
people with a broad spectrum of experiences. P6 corroborated this
thought, explaining that when designing visualization software,
it is important to give visualization designers the tools that allow
them to cater to any audience they choose, including people with
various abilities.

How do they provide accessibility for visually impaired users? Fol-
lowing the findings from our content analysis, participants focus on
screen reader access and keyboard navigation when incorporating
accessibility. Participants did not use other modalities such as soni-
fication. Most focus on providing textual descriptions, accurate
labels, and a logical structure for a meaningful auditory experience.
Furthermore, the approaches of constructing textual descriptions
mirror findings from prior research [40]. In general, respondents
describe multiple levels of information that can be communicated,

including a high-level summary of the visualization, stating key
trends and patterns on an intermediate level, and naming low-level
elements such as the chart type. P7 described multiple intricate
linguistic considerations: the omission of punctuation, the over-
all reduction of words, and consistent and easily understandable
order. These approaches aim to provide a smoother screen reader
experience and minimize cognitive effort by reducing demands on
working memory.

Participants also elaborated on supporting meaningful keyboard
navigation. They spoke about providing labels for main chart ele-
ments and arranging HTML elements and their labels in a logical
order (e.g., the screen reader reads out elements from top to bottom
and left to right). They also mentioned grouping elements into
chunks to avoid overload (e.g., not more than 20 elements). Another
frequently employed approach is providing data tables. Again, they
need to carefully consider the order and amount of elements to
allow for efficient navigation. Another pitfall P3 pointed out is data
privacy, prohibiting sharing the entire data publicly. Frequently
used features that we had not investigated in our content analysis
were color palettes (e.g., adequate contrast) and large enough font
size.

How do they handle complex visualizations? The way practition-
ers deal with more complex visualizations shows the tension be-
tween the desire to create advanced visualizations with many data
points and their accessibility. P6 explained how this already be-
gins with the issues visualization software faces when handling a
large number of items. They generally have a progressive loading
scheme of elements to maintain performance speed, although this
may interfere with some accessibility requirements of having the
complete set of elements immediately available upon opening the
page. Especially practitioners with less experience in accessibil-
ity reported struggles with complex visualizations. Some of them
explained that they might try to make a complex visualization
accessible but will “give up" if it becomes too burdensome. One
participant admitted that their most complex visualizations are not



CHI ’22, April 29-May 5, 2022, New Orleans, LA, USA Joyner et al.

accessible. Another participant concluded that they would not sim-
plify a complex visualization only because they did not know how
to make it accessible. This reflects the standing of accessibility as an
afterthought, instead of an indispensable component. On the other
side, accessibility experts seemmore ready to take on this challenge.
P1 voiced that it is always possible to provide a description, even if
they may require more time breaking down into smaller subsets
and explaining each fragment.

How do they handle interactive visualizations? Regarding interac-
tive visualizations, participants’ difficulties revolve around the two
aspects of “functional interactivity", where both the interface ele-
ment and the result of the interaction are accessible. Regarding the
first aspect, multiple participants explained that it is unclear how
to support mouse-driven capabilities such as click, drag, hover, and
navigating complex data structures through a keyboard interface.
One of the visualization experts presented an elaborate solution
to the limited semantic support of SVG. For instance, interactive
affordances and feedback that is inherent to SVG elements can be
accessed by screen readers if assigning aria-roles to SVG elements.

Other issues relate to the second aspect of functional interactivity,
the communication of the result of the interaction. P10 explained
that providing summaries and data tables is a viable accessibility
feature for static charts. However, they do not know of a satisfactory
solution for exploratory visualizations with dynamic data sets that
are updated based on user selection. For instance, P6 mentioned
cross-filtering across multiple views as a challenging accessibility
problem, e.g., how can we indicate a change in the view using a
non-visual cue? Other participants reported similar issues about in-
teractive spatial visualizations like maps. Adding labels to each map
element that a screen reader reads would effectively equal a data
table, losing the original spatial interactivity. One suggestion from
participants was to expose interactions into standard accessible
user interface elements such as a dropdown menu to supplement
interactions within the visualizations.

When should visualization accessibility be provided? Few par-
ticipants described that they do not think that visualization is of
interest for visually impaired users. Still, all acknowledged that
there is a demand for making the underlying data accessible. One
participant recalled that other colleagues justify a lack of accessi-
bility features with the overall intention of providing a smoother
experience for screen reader users. This practice would correspond
to a deliberate creation of phantom visualization. However, none of
our interviewees confirmed this practice of consciously withhold-
ing accessibility features. We asked participants for times when
they had not provided any accessibility features. The only occasions
where interviewees actively decided not to incorporate accessibility
were related to the project requirement, e.g., within an application
aimed at a purely sighted audience or if the client specified it due
to budget or time restraints. More frequently cited reasons for why
designers did not provide accessibility were unconscious lapses and
omissions due to a lack of awareness.

Lastly, respondents mentioned insufficient support in the tools
and technologies used. One participant described that “One of the
biggest frustrations web developers have is the lack of a holistic
explanation of accessibility. (...) Did I get it, and how do I know?!”
Often designers seemed to be moving within a grey zone between

conformance to standards and effective accessibility. "I’m not sure
if I’m considering the specific needs of these users. I am guessing
that this is what their experience is, but I haven’t met them, yet
I haven’t seen them on the site." P3 described having a disability
resources center that promotes accessibility across all areas of the
organization. This is a valuable resource as the resource center
would also test the accessibility of their products. One of the most
commonly voiced needs was an excellent single resource to educate
on the challenges of accessible visualizations, including a concise
overview of guidelines and requirements specific to visualization
design.

How much effort does it take to ensure accessibility? One partici-
pant explains that sometimes more theoretical considerations are
required before approaches can be implemented. It might be the
case if a project is complex and standard accessibility features are
insufficient or hard to apply. They say that, in those cases, it can
take multiple days to a week to make a product accessible. At the
same time, others noted that applying routine features such as
adding alternative text and choosing color palettes does not take as
much time. Extra training may be necessary initially, but practice
and consistency can speed up the process. Another relevant factor
is the creators’ valuation of accessibility. P7 said that it should not
take any extra time to incorporate accessibility because it should
be an indispensable part of a visualization by default. They com-
pared saving time for sacrificing accessibility with “cheating and
making things that aren’t viable products.” The extent to which a
creator wants to provide accessibility will also determine the time
it takes. P10 explained, “It’s one of the 85 - 15 things. You get to
85% of what’s required in 15% of the time, and then the last 15%
takes 85% of the time.” Multiple participants reported that applying
accessibility features adds about 15% to 30% to the overall workload.
Overall we found that the time it takes designers to add accessibility
features varies greatly and depends on multiple factors, showing
that accessibility is, as P3 put it, “also a matter of time and who is
willing to pay for it”.

5.3.4 Motivators and Hurdles for Accessibility.

What role does personal valuation play in visualization accessibil-
ity? Eight out of the ten people we talked to described some per-
sonal association towards providing widespread access that made
them value visualization accessibility. Many empathized with visu-
ally impaired users as they or someone they knew needed special
assistance in other situations. Others simply saw it as their human
responsibility to support equality through equal access in any do-
main of life. P5 commented, “Personally, I think it is the right thing
to do”. In the context of visualization accessibility, this is amplified
because of their significant role in communicating information. As
P8 put it, “People who are in a position of spreading information
or sharing knowledge or expertise should try to structure things
so that it is as accessible as possible to as wide a range of types
of people or types of thinking as possible. (...) I think it’s unfair
that people can message information in a way that only reaches a
specific target audience and then that target audience has an unfair
advantage or other audiences have an unfair disadvantage.”

Furthermore, to many, incorporating accessibility is a part of
doing their job right. P3 said, “Good design is universal design.”,
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while P10 elaborated on this, stating that “making sure that our
navigation and the information is clear to someone using assistive
technology, always helps the design, it makes it clear to people who
have full vision and use the site with a mouse and their eyes as
well. Having everything labeled just helps everyone understand
what they’re seeing or listening to.” However, this personal valua-
tion must be proceeded by awareness, which, as our participants
described, is not yet as widespread. P8 commented, “I think one
challenge, globally, is making people aware of accessibility and
making people care about accessibility. If you don’t even know
about it, you’re not gonna do anything”. P5 similarly stated, “The
first step of making people aware of why it’s important, is some-
thing that will have a big impact. If we can make them care about
it, then it’s going to be a lot easier to get people to do the things
that will make things more accessible for more people.”

What role does the organization play in visualization accessibility?
Organizations benefit from accessibility as they can attract a broader
audience and fulfill their legal and moral obligations. However, P5
described that there is lots of talk about accessibility but not a
lot of repercussions if standards of accessibility are not reached.
Accessibility is often still more a recommendation at the workplace
that is not well enough supported. Some participants experience
back push when wanting to incorporate accessibility. P2 said, “I
would say it’s not necessarily a priority at my job, and I think
spending a lot of time making a visualization accessible or thinking
about it wouldn’t be as highly valued. To emphasize accessibility,
you would have to push for a big change in terms of changing the
standard color palette for our brand or push back against what
designers have decided looks good." To foster accessibility at their
workplace, P5 argued that setting examples would help others
learn best practices, while P2 commented on the need for having
company-wide accessibility guidelines. The story of P6 supported
this idea. P6 initially considered accessibility one of the minor
tasks, but soon they realized how it improves the experience for
everybody, and now they see it as more important.

Another institutional issue was the insufficient provision of re-
sources. One participant complained about the lack of centralized
support and wished for more software packages, tools, expertise,
and feedback to make more accessible visualizations. The partic-
ipant said, “if I needed the IT group to test a visualization with
a screen reader, they could not do that for me”, highlighting the
potential value of support from a dedicated accessibility team and
specialists. Other participants also mentioned the necessity of ac-
cessibility training to make company-wide changes.

What role do visualization tools play in accessibility? Multiple
participants expressed dissatisfaction about the accessibility of the
visualizations created by the tools they use. They noted unsatisfac-
tory support of interactions such as hovering or inefficient keyboard
navigation. They commented, “If these tools do anything at all, they
do the bare minimum and often make it a worse experience. Some
people think of it as meeting a certain level of compliance. You
can have all your boxes checked and still have a bad visualization
experience.”

Most frequently, participants wished for a feature that gives them
more clarity and oversight in their design process through real-time
in-browser feedback. P8 described it as “A browser-based tool or
add-on that would enable you to both simulate various accessibility

challenges and can help structure how to go through your work
and check.” Similarly, P7 said, “I wish that in the developer tools in a
browser when you open up the console or using the element inspec-
tor, you could click something, and then see what different screen
readers would read.” Participants also suggested features for the
earliest stages of the design process, such as prompting questions
asking to enter the goal and main trends of the visualization or
even automated annotation of chart elements. Three interviewees
pointed out that many problems could be solved if the end-users
had more control over how a visualization is presented. This could
be through on-demand requests, such as choosing different levels of
detail for a description or different types and levels of redundancy
for visual marks. Others also commented on personalization, “If
you could set your default preferences and then anytime you access
a visualization it’s going to bring it up in a way that’s most usable
to you, that would be really good.”.

5.4 Takeaway
The interviews provided richer and multifaceted insights behind
the accessibility design practices observed in the wild. First, we
observed various views on accessibility. While participants agree
on the overall goal of communicating the same information, they
differ in who they consider as target audiences and the approaches
to address their specific needs. A different understanding of what
accessibility means can lead to the mere “checking off boxes" to
follow standards without actually providing efficient accessibility to
visually impaired users. An example is the provision of tables, which
may be a helpful feature, but without careful consideration of the
complexity of data, it will not offer a meaningful experience. This
suggests the need for spreading more specific yet consistent and il-
lustrative guidelines for practitioners beyond the generic ones such
as WCAG, that explain the practical implications of design choices
for visualizations. Experts in visualization accessibility describe
more favorable mindsets towards accessibility than practitioners
with less experience. They frame accessibility challenges not so
much as unsolvable problems but more as design tasks that are reg-
ular aspects of creating a visualization. They are willing to expend
time and effort and apply intricate and creative solutions to foster
accessibility. The interviews also highlighted multiple hurdles that
may still hinder accessibility. For instance, even after designers are
aware of the need and value for providing accessibility, they still
face difficulties related to the limitations of the tools they use and
resource constraints by their organizations and clients.

6 DISCUSSION
6.1 Three layers of uncertainty affecting

designers
Our research has identified uncertainty of the evaluation and ex-
ecution of accessibility as a common issue for visually impaired
users browsing the web. This uncertainty affects users as they can’t
be sure of whether the information they seek on a website does
not exist, is not made accessible, or could be retrieved with more
persistent effort [8]. Our findings suggest that uncertainty also
extends to visualization designers. We shed light on a sequence of
uncertainty layers affecting practitioners.

On a personal level, there is significant uncertainty regarding
when user needs are met sufficiently. Our findings remind us that
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data visualization might not be the main part of their job for most
practitioners. While some creators may have some knowledge of
web accessibility, many do not have experience with visualization
accessibility and frequently cannot assess how accessible their vi-
sualizations are. To address these issues, visualization accessibility
must become a concept inextricably linked to the idea of a viable
data visualization. For instance, it could be implemented into the
curriculum of data visualization classes and introduced to visual-
ization novices alongside other basic visualization principles.

On an operational level, there is uncertainty on how to use the
available tools effectively. This is especially the case when it comes
to complex and interactive visualizations. Designers may wish to
provide a certain accessibility feature but do not know how to
achieve it. Participants also expressed the need for training and
expert feedback; their employers could provide these or tackled as
community efforts.

On an organizational level, there is often uncertainty on the
expectations and responsibilities and the time and resources that
can be allocated to making visualizations accessible. Accessibility
was not a topic at the workplaces of many participants. Our inter-
viewees explained that decision-makers in higher positions need to
set in motion changes for company-wide improvements. It remains
unclear if people on higher levels of the organizational hierarchy
understand it as their responsibility to address visualization acces-
sibility or if the diffusion of responsibility persists and they see
it as a design choice that they expect others to consider. These
decision-makers and their views should be identified to compose
strategies that benefit everyone.

6.2 Organizational support for visualization
accessibility

Restraints in resources such as time, budget, guidelines, and other
support are known factors hindering practitioners from providing
accessibility [22]. Our findings show how these issues accumulate
when it comes to data visualizations. Our results point towards
the vital role the organization plays. We found differences between
sectors similar to those reported in the accessibility literature [7],
with government organizations providing accessibility guidelines
more consistently. Guidelines that all members of an organization
must adhere to may encourage more diligent implementation of
accessibility.

Our work highlights distinctive features of visualization accessi-
bility and points out that these are not accounted for in company
accessibility statements. Features that set visualizations apart from
other web content, including the relevance of underlying data and
ensuring equal engagement through interactive components, are
not considered enough. Company design guidelines and accessi-
bility statements should incorporate elements such as definitions,
expectations, and references specific for visualization accessibility.

We also noticed differences in the resources allocated towards ac-
cessibility depending on the size of the organization. This may lead
to tension between practitioners’ personal motivation to make ac-
cessible visualizations, other job responsibilities, and support from
the organization. While smaller companies with fewer resources
may not make their employees feel appreciated when spending
time on accessibility, larger institutions can offer services such as

disability teams that introduce software, training, and expertise
on accessibility. We found that practitioners with more expertise
approach the topic with more strategies and a favorable mindset
and create more accessible visualizations. Accessible visualizations
are also often described as ’better,’ more robust, and understandable
for sighted users as well. It would be interesting to further explore
the overall value of accessible data visualizations, e.g., reflecting an
organization’s quality or trustworthiness.

6.3 Accessibility guidelines for advanced
visualizations and visualization tools

Our findings showed that data-dense and interactive visualizations
pose challenges for accessibility. Often designers seek to resolve
these by providing alternative text, data tables, and contextual infor-
mation surrounding the visualizations. However, in the interviews,
participants explained that they do not always know or have the
time to make very complex visualizations accessible. While the
WCAG provides relatively well-established guidelines and instruc-
tions for simpler static charts [39], many practitioners still long
for technical guidelines for handling dynamic data visualizations
with multiple layers of graphical content. In theory, ARIA features
could be used to support efficient navigation, but as our data col-
lection reflects, they are not applied widely. Existing efforts within
the visualization accessibility community such as Chartability [32]
providing heuristics and tests to evaluate interactive visualizations,
and other instructions and guides shared by individuals (e.g. [24])
still remain less known. Guidelines either not being applicable to
advanced visualizations, unknown to practitioners, or lacking prac-
tical demonstrations and examples remains a problem in itself. We
encourage future research to take on this challenge of complement-
ing and amplifying existing guidelines. Given that there may be
many possible ways to navigate through dynamic data, it would be
valuable to conduct empirical studies to find out what navigation
order makes the screen reader experience more meaningful.

6.4 Accessibility support from visualization
creation tools

The surveys and interviews indicated that practitioners often rely
on external tools to create visualizations. Therefore, the outcome
visualizations are limited by the capability of the tools. It may be
true that a majority of visualization creators who are not familiar
with computer programming are users of these tools. While not
many, we had some examples in our collection that use Power BI,
Tableau, Highcharts, and Flourish. Highcharts provide a separate
accessibility module that the developer can configure to provide an
optimized screen reader experience [38]. Other than Highcharts,
other tools did not seem to support screen readers well, while more
in-depth research would be necessary to evaluate the accessibility
of existing visualization tools. Ideally, the visualization tools should
automatically add accessibility while the designer can focus on
creating visualizations. Like Highcharts, the designer should be
able to customize the default accessibility support to meet their
target audiences (e.g., skipping the complex data content). As the
interviewees pointed out, testing the screen reader experience of
their visualizations during the design process would be valuable.
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6.5 The phenomenon of phantom
visualizations

A number of visualizations in our collection were “phantom vi-
sualizations”. That is, they are not at all perceivable through the
screen reader. This supports recent findings by Sharif et al. who
similarly observed a frequent number of visualizations that can-
not be detected by screen readers [54]. We further investigated
this phenomenon to see what the underlying design rationale is.
Our analysis did not find any accessible signals communicating
the importance or relevance of the phantom visualizations in the
surrounding texts. The phantom visualizations might reflect a con-
scious design choice, signaling screen reader users to move on
instead of further engaging with the visualization. Indeed, our sur-
vey showed that a big part of practitioners sees justifications for
phantom visualizations in certain situations. However, it may still
be desirable to provide options for visually impaired users to en-
sure information equality. Future research may investigate what an
effective cue for the relevancy of a visualization is. Perhaps even
considering currently underused modalities such as sonification.

6.6 Limitations
In our content analysis, the sighted coders examined information
coming through screen readers. This inspection might be differ-
ent from the natural reading experience of visually impaired users.
Therefore, the focus of this work was to inspect the procedures and
communicative signals designers use to incorporate accessibility.
Likely, those that took the time to participate in our survey were
already more interested in accessibility than others. This may lead
to the underrepresentation of people against or not interested in
accessibility. Thus, the actual state of accessibility practice might
be even less favorable than what our results depicted. The expe-
rience and skills of the respondents were still diverse, however,
and the results should allow valuable insights into the mindsets of
those practitioners that would at least to some extent be willing to
promote accessibility.

7 CONCLUSION
We report on our analysis of visualization accessibility practices
in the wild, our survey on designers’ attitudes towards it, and
a series of interviews on practitioners’ challenges behind their
design practices. Our work provides insights into the thoughts
and struggles of “visualization creators”. Furthermore, it points
out what hinders widespread visualization accessibility for visually
impaired users.We hope that these findingswill be helpful for future
researchers to address the needs of visualization practitioners, such
as building better guidelines and tools to ensure accessibility for
visually impaired users.
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