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Accessibility and Visualization

An introductory lecture: Concepts, history, and practice.
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What is an inaccessible experience like?

Credit: Sarah Fossheim on twitter



https://twitter.com/liatrisbian/status/1324427612723253250?s=20

So “accessibility:” What is it?



Accessibility:

1. The qualities that make an experience open or usable to all.



Accessibility:

1. The qualities that make an experience open or usable to all.
2. The qualities that make an experience open or usable
specifically for people with disabilities.




Discuss: \Why do people do this work?



Access Is a human right

Accessiblility Is an internationally
recognized human right.

It is the morally and ethically
correct thing to do.

UN CRPD Article 9: Accessibility, UN CRPD Article 10: Right to Life



https://www.un.org/development/desa/disabilities/convention-on-the-rights-of-persons-with-disabilities/article-9-accessibility.html
https://www.un.org/development/desa/disabilities/convention-on-the-rights-of-persons-with-disabilities/article-10-right-to-life.html
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Accessiblility affects every aspect of visualization work

4.1 Color Vision Visual design
0 Deficiency
o Blindness, Non-visual design
' Low Vision i i .
Narrative design, statistics,
0 Cognitive, -
10.8% Neurological storytelllng
13.7% Motor, Interaction design, device
considerations, performance
7 49 Vestibular,
' Motion

Animation, transitions
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But how much of this Is -
Inaccessible? -

—>
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Creators Tools Things Future Things



97-99%

Source: World Wide Web Consortium. “The WebAIM Million
Report.” 2019-2022

Creators Tools Things Future Things
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Concept(s): social vs medical models of disability
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What do we do about curbs in our cities?
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Medical model: the body is the cause of disabllity
(according to normative standards).




Medical model: augment or “cure” the body.
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Cut the curb and standardi

Social model
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Concept: Ability Assumptions



Ability Assumptions

(Wobbrock et al) https://cacm.acm.org/magazines/2018/6/228034-ability-based-design/fulltext

User System

(a)


https://cacm.acm.org/magazines/2018/6/228034-ability-based-design/fulltext

Ability Assumptions

(Wobbrock et al) https://cacm.acm.org/magazines/2018/6/228034-ability-based-design/fulltext

Adaptation System

Burden
(b)


https://cacm.acm.org/magazines/2018/6/228034-ability-based-design/fulltext

Ability Assumptions

(Wobbrock et al) https://cacm.acm.org/magazines/2018/6/228034-ability-based-design/fulltext
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https://cacm.acm.org/magazines/2018/6/228034-ability-based-design/fulltext

A curb exclusively assumes the ability to step up
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A cut curb has fewer exclusive ability assumptions
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Concept: Situational Impairment



Permanent

One arm




Permanent Temporary

Touch

One arm Arm injury
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Permanent Temporary Situational

Touch

One arm Arm injury New parent

31



We all experience situational impairment in our
daily lives. Accessibility benefits everyone!

Permanent Temporary Situational

Touch

One arm Arm injury New parent




“Design for One, Extend to All”

Microsoft’s Inclusive Design 101 Toolkit: https://download.microsoft.com/download/b/0/d/

Permanent Temporary Situational

b0d4bf87-09ce-4417-8f28-d60703d672ed/inclusive toolkit manual final.pdf

33
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https://download.microsoft.com/download/b/0/d/b0d4bf87-09ce-4417-8f28-d60703d672ed/inclusive_toolkit_manual_final.pdf
https://download.microsoft.com/download/b/0/d/b0d4bf87-09ce-4417-8f28-d60703d672ed/inclusive_toolkit_manual_final.pdf
https://download.microsoft.com/download/b/0/d/b0d4bf87-09ce-4417-8f28-d60703d672ed/inclusive_toolkit_manual_final.pdf

Discuss: Share an example where you might
be Impalred In some way and how accessible
technology or infrastructure helps you.



Does “design for one, extend to all”
have limits”? Problems?




Final Concept: Disability-Centered Design



“Nothing about us

without us”
And the 1977 504 sit-In.
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Perkins School for the Blind Archives, with tactile maps dating back to the early 1800s
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https://www.perkins.org/extensive-digitization-of-tactile-map-collection/

Evaluating
accessibility

40

PRESIDENTIAL RESULTS

Joe Biden wins election to be the 46th US President

Pennsylvania’s 20 electoral votes put native son Joe Biden above the 270 needed to become the 46th President of the United
States. Born in Scranton, the former vice president and longtime Delaware senator defeated Donald Trump, the first President

to lose a reelection bid since George H.W. Bush in 1992.
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PRESIDENTIAL RESULTS

Joe Biden wins election to be the 46th US President

Pennsylvania’'s 20 electoral votes put native son Joe Biden above the 270 needed to become the 46th President of the United
States. Born in Scranton, the former vice president and longtime Delaware senator defeated Donald Trump, the first President

to lose a reelection bid since George H.W. Bush in 1992.
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Perceivable

Can someone perceive this in multiple ways? |Is each way easy?

42



Design with high contrast

Colorblindness Disproportionately
Overrepresented in A11y Resources

Colorblindness: % of People
4%

Low Vision: % of People
25%

Colorblindness: # of Resources
51

Low Vision: # of Resources
5

43



Check your contrasts

Text needs at least Contrast Checker
4.5:1 contrast against

its background.

Home > Resources > Contrast Checker

Foreground Color Background Color |
Large text and #969696 HFFFFFF Contrast Ratio
geomet.rles must be Lightness Lightness 20951
o o mermalink
Normal Text

WCAG AA: Fail
WCAG AAA: Fail

Large Text

WCAG AA: Fail
WCAG AAA: Fail

44

The five boxing wizards jump quickly.



Don’t rely on color alone!

Bitcoin overtook gold
in April to become | Bitcoin
the best performing
asset in 2020

* Gold

- A

| | \M
WHAT PEOPLE WITH NORMAL WHAT GREEN-BLIND PEOPLE SEE
VISION SEE 1% OF MEN

5 12 19 26 2 9 16 23 1 8 15 22 29 5 12 19 26
Jan Feb Mar Apr

Bitcoin and gold price change (%) between January and May 2020
Chart: Based on Anthony Cuthbertson « Source: CoinMarketCap, Nasdaq, Gold Price « Get the data

Data Wrapper’s color guide
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https://blog.datawrapper.de/colorblindness-part2/

Add alt text

There is great research on alt text, but
the most important thing to know Is
that you should add it to every image
you post online (including twitter), in a
document, or presentation.

Guidance: https://medium.com/
nightingale/writing-alt-text-for-data-
visualization-2a218ef4 381

46

alt= “Chart type of type of data
where reason for including chart”

Include a link to data source
somewhere in the text


https://medium.com/nightingale/writing-alt-text-for-data-visualization-2a218ef43f81
https://medium.com/nightingale/writing-alt-text-for-data-visualization-2a218ef43f81
https://medium.com/nightingale/writing-alt-text-for-data-visualization-2a218ef43f81

Operable

Can someone operate this in multiple ways? Is each way easy?
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chnologies “navigate”

Many assistive input te

Bl

A person in a wheelchair operating an old computer using a desk-mounted sip and puff device called the POSSUM.

Image credit: Wikipedia, Public Domain, 1960. Photographer: Possum Ltd.
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https://commons.wikimedia.org/wiki/File:Patient_Operated_Selector_Mechanism.jpg

A keyboard should be able to do everything a mouse can

0000000

0000000

/ b
Selected!
Data loading...

April May June July [}

WAI. “Understanding success criterion 2.1.1: keyboard.” WCAG standard, W3C, 2017.
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Understandable

Can someone understand this in multiple ways? Is each way easy?
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Keep summaries as non-technical as possible

Measured in EF units (non-normalized). EF
units are valuable for catching egregious over-
simulation in models that use randomized data
decimation techniques. This particular
evaluation findings demonstrate that the
randomization models are significantly over-
producing entropy in our latest force
simulations.

Hemingway

Editor

Readability

Post-graduate

Words: 39

Show More ¥

n adverb. Aim for O or fewer.

m uses of passive voice. Nice
work.

n phrase has a simpler
alternative.

E of 3 sentences are hard to
read.

E of 3 sentences are very hard
to read.

51

Measured in EF units (non-
normalized). These units are helpful
for catching bad data loss when we
remove our data at random. We are
producing too much entropic force
in our latest models.

Hemingway

Editor

Readability
Grade 6

Words: 32

Show More ¥

E adverbs. Well done.

E uses of passive voice. Nice
work.

m phrases have simpler
alternatives.

E of 3 sentences are hard to
read.

E of 3 sentences are very hard
to read.



Check out Chartability for more

Weighted Prediction Score Partially Effective

Strong outlier cluster at mid-to-high cost range is biasing model.

Weighted Prediction Score Partially Effective Pacific Northwest market patterns have produced.a
. . . . . . cluster that scores very high on the Weighte
Strong outlier cluster at mid-to-high cost range is biasing model. Prediction (.85-95), but (,;Vﬂy fmd_high wsfzsm,%),
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Weighted Prediction Score (Normalized)

Robust
 Compromising

Weighted Prediction Score (Normalized)

X Pacific Northwest market patterns have
produced a cluster that scores very high on the

Weighted Prediction (.85-.95), but only mid-
high cost ($87-93).
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Chartability
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https://chartability.github.io/POUR-CAF/

Also try Data Navigator

An interactive layer that interfaces between data
structures and assistive technologies

Data Navigator

53


https://dig.cmu.edu/data-navigator/

Counterpoint: navigating animations

Sivaraman’s Counterpoint (2024)

x Example: Accessible Gapminder Chart

Below is a responsive, screen-reader-navigable version of the chart shown on the homepage. Press
Navigate to enter keyboard navigation. Or, change your “prefers reduced motion” system setting to see

fade animations instead of motion.

Navigate Year: 1992
()
T GDP Per Capita
_ ‘ Play/Pause ’
100k 5
] X axis:
] Life Expectancy v
Y axis:
10k 5 :
3 GDP Per Capita v
i Radius:
7 Population v
1k 5
- Reset Zoom
i O Source: Free Data from
- World Bank via
apminder.org, CC-BY
1004 g pminder.org
T I | T license

20 40 60 80
Life Expectancy (yr) —



Exercise! https://tinyurl.com/1302-access-critique

Get into groups (up to 4 groups)
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https://tinyurl.com/1302-access-critique
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