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2021 Missouri A&OER Symposium
MARCH 3–5, 2021

Making Open Textbooks  More Acces s ible

One Size Does  Not Fit All:



Judy Schmitt (J.Schmitt@umsl.edu)
20+ years in publishing industry
Former textbook designer and layout professional
Began incorporating accessibility requirements 
in 2009

About me

Presenter Notes
Presentation Notes
That said, I am BY NO MEANS an expert in accessibility. Focused on print textbooks for most of my career, and never from a creator standpoint, meaning I only incorporated accessibility to the extent required by publishers, using the processes they’d already established

mailto:j.schmitt@umsl.edu


A. No, I haven’t really 
given it a thought

B. No, I don’t know how
C. No, I don’t have time
D. No, it’s not a priority
E. Yes, a little accessible
F. Yes, very accessible

Do you make your 
documents accessible?

Poll ques tion



Why accessibility matters
Standards
Four principles of accessibility
Options for publication and 
dissemination
Design considerations and 
resources

Our agenda

Presenter Notes
Presentation Notes
******* My goal is to plant ear worms

Caveat: This presentation is not meant to teach how to comply with the various standards



Ultimate goal: Textbooks that are fully accessible, 
readable, and navigable by all
People without disabilities can benefit, too
Makes you more aware and empathetic

Why you s hould care about acces s ibility

Presenter Notes
Presentation Notes
I say ULTIMATE GOAL because accessibility is not binary; it’s not an all-or-nothing thing. There are multiple definitions of “accessibility,” depending on the standard or level followed. More to come in our discussion of standards. 
People without disabilities can benefit from descriptive hyperlinks, video transcripts, and images with better contrast.
Empathy-driven design: We want to eliminate exclusion, and sometimes exclusion is temporary or even situational.



People who 
Use assistive technology (AT)
Are colorblind or have other visual/cognitive 
disabilities
Read textbooks on tablets or smartphones

Who needs  acces s ible documents

Presenter Notes
Presentation Notes
Assistive technology includes screen readers, refreshable braille displays, text-to-speech and other literacy software, and screen magnifiers, among others
There’s more than 1 type of colorblindness—more later
Digital wellbeing features that change screen color in evening
Some people have eye-tracking issues or learning disorders such as dyslexia—these users can find it difficult to follow a line of text and benefit from large, easy to read fonts and added line spacing 
Small screens are another issue; PDFs can be problematic for these users, since they have to zoom in and can only see a small portion of a page at any given time



WCAG 2.1
Levels A, AA, and AAA
WCAG 2.2 coming soon

PDF standards
ISO 32000-1
PDF/UA (ISO 14289-1)

Acces s ibility 
s tandards

Presenter Notes
Presentation Notes
CAVEAT: My goal is to introduce the standards and offer a few links for where to find more information, but not go into all the details! Making sure your documents are accessible can be a daunting process, so check to see if your institution has people who can help you.

WCAG 2.1 is the latest version of the Web Content Accessibility Guidelines
AAA is the strictest level – the one requiring the most effort on your part
WCAG 2.2 expected to release summer 2021
In terms of PDF standards:
ISO 32000 is the umbrella standard for producing a “conventional” PDF for a broad range of users
Build on ISO 32000 with the PDF techniques recommended in WCAG 2.1
PDF/UA provides a set of guidelines for creating PDF files that are universally accessible



Useful for multiple pub types, not just Web
WCAG quick reference

Levels + techniques and failures

Much wordier version

WCAG and how to comply

Presenter Notes
Presentation Notes
https://www.w3.org/WAI/WCAG21/quickref/
https://www.w3.org/WAI/WCAG21/Understanding/

https://www.w3.org/WAI/WCAG21/quickref/
https://www.w3.org/WAI/WCAG21/Understanding/


No way to completely automate the process
Key accessibility requirements

Tagging: What Is a Tagged PDF?
Logical reading order and reflow order
Color contrast, hyperlinks, tables, lists, bookmarks/TOC

Acces s ible PDFs

Presenter Notes
Presentation Notes
PDFs are easy to create, but difficult to edit and time-consuming to make accessible (aka, remediate), because there’s no way to completely automate the process
Tagging = https://commonlook.com/what-is-a-tagged-pdf-definition-meaning-explanation/
Basic structure of the document
Allows users to jump quickly between elements (e.g., H1s) and differentiate list items
Reading order enables AT users to experience the document and its elements in the same order a sighted person would
Similar to stacking order [DEMO PowerPoint]
Reflow order (or non-tags reading order): https://youtu.be/G7HKZ5Tugp0
Color contrast (more later)
Meaningful hyperlinks
Should be clear and concise descriptions of what the user will see on the linked page
Screen reader users can jump from link to link by hitting tab, or they can press a hotkey to bring up a list of links
Tables
Define column and row headers so users of screen readers can successfully orient themselves from within each cell
Lists
When set up correctly, a screen reader will announce how many items are in the list before it reads them
Bookmarks and/or table of contents
Aids navigability


https://commonlook.com/what-is-a-tagged-pdf-definition-meaning-explanation/
https://youtu.be/G7HKZ5Tugp0


Acrobat’s Accessibility Checker
Microsoft’s Check Accessibility feature
Screen reader (e.g., NVDA, JAWS, VoiceOver)
Lynda.com + CommonLook training webinars

How to tes t a  document’s  acces s ibility

Presenter Notes
Presentation Notes
Acrobat
Microsoft [DEMO PPT]
Test with a screen reader
NVDA: free, open source, supports multiple languages, Windows only
JAWS: proprietary but highly configurable, outputs to braille display, Windows only
VoiceOver: free for use on Apple products
Lynda.com offers numerous videos on accessibility and a few on PDF remediation; free to many public library cardholders
CommonLook is a company that remediates PDFs for a fee, but their website has a number of free training webinars that are available on-demand https://commonlook.com/accessibility-training/on-demand-video-webinars/

https://commonlook.com/accessibility-training/on-demand-video-webinars/


Source: Bureau of Internet Accessibility (2019)

To be accessible, a document 
or website must be
Perceivable
Operable
Understandable
Robust

The four 
principles  of 
acces s ibility

Presenter Notes
Presentation Notes
Perceivable = Information and user interface components must be presented to users in ways they can perceive. It can’t be invisible to all of their senses.
Operable = The interface and navigation must be operable. In the case of a PDF, this might mean including a TOC that has active links to the content.
Understandable = Users must be able to understand the information as well as the operation of the user interface.
Robust = As technologies and user agents evolve, the content should remain accessible.



Source: Bureau of Internet Accessibility (2019)

Text alternatives
Images, time-based media 
Decorative elements

Adaptable content
Distinguishable content

Addres s ing the Perceivable component

Presenter Notes
Presentation Notes
Text Alternatives: 
Provide text alternatives for any non-text content so that it can be changed into other forms people need, such as large print, braille, speech, symbols, or simpler language.
Include alt text for images and transcripts for audio and video files
Images: describe with point of view/focus (e.g., if OER is about architectural design, no need to mention the mime in front of the Arc de Triomphe)
Don’t supply alt text for elements that are purely decorative
Adaptable: 
Create content that can be presented in different ways (e.g., simpler layout) without losing information or structure. 
Think about all the visual cues you notice when looking at a page in a textbook: headings, space between paragraphs, text emphasized with bold or italic type, content in a colored box, or a sidebar definition with lines above and below the text.
Convert all visual cues into something that is perceivable by users with visual limitations
One example: Complex mathematical equations, which I’ll discuss on the next slide
Distinguishable: 
Make it easier for users to see and hear content including separating foreground from background. 
Examples: color, contrast, text size
More on this to come in a couple of slides!



Alt text: “2 open paren 4 y plus 1 close paren 
equals 3 y”

Factors, radicals, fractions, exponents, etc.

MathML code to prepare equation for the Web
HTML is not sufficient for math

Image file:

How to handle math/ chemical equations

Presenter Notes
Presentation Notes
Don’t say “2 times 4 y plus 1,” since that can be misconstrued.
Open and close factors (such as the 4y + 1 above), radicals (such as square roots), fractions (numerator and denominator), exponents (superscript numbers—but also subscript numbers in chemical equations!)
Not going to go into detail about MathML, since it’s more than most of you need to know, but I’ll show an example (https://www.w3.org/Math/whatIsMathML.html)
Contact me if you’d like more information about how to create equations

https://www.w3.org/Math/whatIsMathML.html


Colors, lines, shapes, patterns
Guide to accessible data visualization

Alt text + description in text or figure legend
Alt text: “Chart type of type of data showing reason 
for including chart.” (Data from link to data source)

How to handle charts  and graphs

Presenter Notes
Presentation Notes
Most graphs/charts found in other sources will not be very accessible, so consider having them redrawn. 
Pie charts: Break up colors with white stroke to distinguish areas; consider using patterns for some of the areas (but don’t go pattern-crazy)
Line graphs: Consider using dots of different shapes and lines of varying weights
Bar charts: Don’t use gradient fills or 3-D effects; don’t use multiple colors unless needed for clarity
For all chart types, label areas directly either in addition to or instead of placing a key next to the chart
https://www.betterment.com/resources/accessible-data-visualization/ 
Alt text EX: Line graph of the number of bananas sold per day in the last year showing more banana sales occur during the winter months. Data from the USDA.

https://www.betterment.com/resources/accessible-data-visualization/


Source: Bureau of Internet Accessibility (2019)

Keyboard accessible
Enough time
Seizures and physical reactions
Navigable
Input modalities

Addres s ing the Operable component

Presenter Notes
Presentation Notes
Keyboard Accessible: Make all functionality available from a keyboard.
Enough Time: Provide users enough time to read and use content.
Seizures and Physical Reactions: Do not design content in a way that is known to cause seizures or physical reactions.
Navigable: Provide ways to help users navigate, find content, and determine where they are in your document or website.
Input Modalities: Make it easier for users to operate functionality through various inputs beyond keyboard.



Source: Bureau of Internet Accessibility (2019)

Readable
Predictable
Input assistance

Addres s ing the Unders tandable component

Presenter Notes
Presentation Notes
Readable: Make text content readable and understandable.
Predictable: Make Web pages appear and operate in predictable ways.
Input Assistance: Help users avoid and correct mistakes.




Source: Bureau of Internet Accessibility (2019)

Reliable interpretation
Screen readers don’t always read what’s on the screen!

Future compatible

Addres s ing the Robus t component

Presenter Notes
Presentation Notes
Content must be robust enough that it can be interpreted reliably by a wide variety of user agents, including assistive technologies.
	https://www.deque.com/blog/dont-screen-readers-read-whats-screen-part-1-punctuation-typographic-symbols/
Compatible: Maximize compatibility with current and future user agents, including assistive technologies.

https://www.deque.com/blog/dont-screen-readers-read-whats-screen-part-1-punctuation-typographic-symbols/


Creation tools
Creating Open Educational 
Resources: Tips for New 
Creators (1:37 in video)

Consider type of content, 
subject, end users
Periodic updates
See my OER Design session

Publication & 
dis s emination 
options

Presenter Notes
Presentation Notes
https://youtu.be/DV-HiWtMq1U

https://youtu.be/DV-HiWtMq1U
https://youtu.be/DV-HiWtMq1U
https://youtu.be/DV-HiWtMq1U
https://works.bepress.com/judy-schmitt/32/


Simple Word doc
PDF
HTML
Webbook or e-book
See my OER Design session

Publication (format) options

https://works.bepress.com/judy-schmitt/32/


Go beyond your LMS!
Institutional repository
OER websites and global repositories
See Lena Marvin’s presentation on OER sharing

Dis s emination options

Presenter Notes
Presentation Notes
Lena’s presentation: The Role of Sharing in OER Promotion, 1:00 today



Colors and contrast
Charts, infographics

Text size and column width
Eye tracking

Headings
Fonts, colors, hierarchy, styles

See my OER Design session

Des ign 
cons iderations  
and res ources

https://works.bepress.com/judy-schmitt/32/


Learn UI Design: Data Color Picker
PatternFly : Color Palette
B. Jenny & N. V. Kelso: Color Oracle

Choos ing a  color palette

Presenter Notes
Presentation Notes
Data Color Picker: https://learnui.design/tools/data-color-picker.html#palette
Color Palette: https://www.patternfly.org/v3/styles/color-palette/index.html
Color Oracle: full-screen overlay that simulates color blind vision – recent MacOS versions, allow Screen Recording
	http://colororacle.org/

https://learnui.design/tools/data-color-picker.html#palette
https://www.patternfly.org/v3/styles/color-palette/index.html
http://colororacle.org/


The Paciello Group: Colour Contrast Analyser
Learn UI Design: Accessible Color Generator
WebAIM: Contrast Checker
University of Sussex: Accessible Colour Contrast

Contras t analyzing tools

Presenter Notes
Presentation Notes
Colour Contrast Analyser: https://developer.paciellogroup.com/resources/contrastanalyser/
During installation, if it asks if you want to enable screen recording, say yes. If you’re on a recent version of macOS (e.g., Catalina or Big Sur) and the eyedropper tool doesn’t work correctly, enable screen recording.


https://developer.paciellogroup.com/resources/contrastanalyser/
https://learnui.design/tools/accessible-color-generator.html
https://webaim.org/resources/contrastchecker/
http://www.sussex.ac.uk/tel/resource/tel_website/accessiblecontrast/?q=FFFFFF%7E003b49%7E1d4289%7E94a596%7Ee56db1%7Ed3273e%7E00bfb2%7Ed6d2c4%7Effc845%7Edc582a%7E41b6e6%7E1b365d%7Ebe84a3%7E5d3754%7E7da1c4%7Ef2c75c%7Ed0d3d4%7E007a78%7E000000


Bureau of Internet Accessibility. (2019, September 13). What are the four major 
categories of accessibility? https://www.boia.org/blog/what-are-the-four-
major-categories-of-accessibility

Tiwari, A. (2019, September 16). What is a tagged PDF? A layman’s guide to 
tagged PDFs. CommonLook. https://commonlook.com/what-is-a-tagged-pdf-
definition-meaning-explanation/

World Wide Web Consortium. (n.d.). Introduction to understanding WCAG 2.1. 
https://www.w3.org/WAI/WCAG21/Understanding/intro
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Thank you for your attention!

If you have ques tions , contact me at 
J .Schmitt@ums l.edu

mailto:j.schmitt@umsl.edu
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