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Check In:

Use a 1 - 10 scale to answer these (10 is very or high)

1. How present are you for this experience right now?
2. Where do you locate your skill set in terms of textbook design for equity and 

accessibility?
3. How comfortable are you in talking with your publisher about textbook 

design?

Based on the above numbers please think about would you need to move one or 
two of these numbers up as we go through this workshop.



Outline for Today’s Session

- Discuss need for design and format of textbook that creates accessible 
pedagogy and learning

- Review principles of Universal Design for Learning (UDL) 
- Identify strategies to apply UDL to our own textbooks 

Have you heard of or do you implement UDL in your teaching/ textbook 
materials or teaching?

Please put in ONE Chat:
● Yes or No to have heard of UDL
● If Yes are you using it in your teaching and/or textbook/writing?



Learning materials should be usable by all people 
without the need for adaptation

Goal is to create learning materials that are:

● Accessible
● Inclusive
● Represent diversity and equity
● Develop mastery in learners

History:

● Universal Design (UD) referred to design of products and 
environments (Ronald Mace, architect, 1960’s)

● Universal Design for Learning (UDL) - based on research on 
cognitive neurosciences of learning (for review see Fornauf, B.S. 
and Erickson, J.D., 2020)

Meyer, A., Rose, D.H. and Gordon, D., 2014. 
Universal design for learning: Theory and 
practice. (CAST).



Universal Design for Learning Guidelines 
from Center for Applied Special Technology (CAST)

CAST (2018). Universal Design for Learning Guidelines version 2.2. Retrieved from http://udlguidelines.cast.org 

Does it have meaning? 
(relevance)

Does it make sense? 
(context)

How does the learning 
happen? 
(implementation techniques)

http://udlguidelines.cast.org


Engagement (WHY)
Provide options for:

Recruiting interest

Sustaining effort & persistence

Self regulation 

Goal:  Learners who are 
purposeful & motivated



Action and Expression (HOW)
Provide options for:

Physical action

Expression & communication

Executive functions

Goal:  Learners who are 
strategic & goal-directed



Representation 
(WHAT)

Provide options for:

Perception:
● Customizing display of information
● Offering multiple ways of 

displaying information (auditory & 
visual)

Language & Symbols: 

Comprehension:
●

Goal: Learners who are 
resourceful & knowledgeable



Perception: Creating accessible figures
Size, contrast, color    



PERCEPTION - Web Content Accessibility Guidelines (WCAG) 
Contrast and Color Accessibility   

https://webaim.org/resources/contrastchecker/ 

https://webaim.org/resources/contrastchecker/


Perception - Multiple Ways of Displaying: 
Audio 

Many eBooks have 
audio feature in 
platform or can be 
converted

Speechify.com
Vitalsource.com 



Representation 
(WHAT)

Provide options for:

Perception:
● Customizing display of information
● Offering multiple ways of displaying 

information (auditory & visual)

Language & Symbols: 
● Clarify vocabulary (key terms 

location)
● Support decoding of text, 

mathematical notation, and 
symbols

Comprehension:

Goal: Learners who are 
resourceful & knowledgeable



Language & Symbols: Print textbooks
Location of key word definitions near text 

From: Nordell, S.E. and T.V. Valone.  2020. Animal Behavior: Concepts, Process, Applications. 3rd 
edition. Oxford University Press.



Language & Symbols: eBooks
Key terms pop up with definition

Popup definition in 
front of text



Language & Symbols: eBooks
Key terms pop up with definition with color border

Popup definition in front of 
text



Language & 
Symbols: eBooks
Key terms pop up 
with definition in line 
with text

Popup definition 
below text



Language & Symbols: eBooks
and defining Symbols - Has anyone seen 
anything like this?

PV = nRT
Temperature 
in Kelvin

Volume

Pressure Number 
of moles

Ideal Gas 
Constant

The Ideal Gas Law



Language & Symbols: Illustrate through multiple media
Sometimes the print version works better?

Print version

eBook



Language & Symbols:
Present key concepts in 
symbolic representation 

Tinbergen’s four questions
The Dutch biologist and ornithologist 
Niko Tinbergen (1963) articulated four
basic questions that can be asked about 
animal behavior:

1. What is the mechanism that causes 
the behavior?
2. How does the behavior develop?
3. What is the adaptive value (function) 
of the behavior?
4. How did the behavior evolve?



Representation 
(WHAT)

Provide options for:

Perception:
● Customizing display of information
● Offering multiple ways of displaying 

information (auditory & visual)

Language & Symbols: 
● Clarify vocabulary (key terms 

location)
● Illustrate through multiple media

Comprehension:
● Activate or supply background 

knowledge
● Highlight patterns, big ideas, & 

relationships
● Guide information processing & 

visualization
● Maximize transfer & generalization

Goal: Learners who are 
resourceful & knowledgeable



Comprehension: eBooks: Activate prior knowledge 

Spiraling (iterative processing) back to earlier information 
is easier



Comprehension: Highlight patterns, big ideas, & 
relationships
Guide information processing & visualization



Comprehension:  
Guide information processing and visualization

Freeman, S., Quillin, K. Allison, L., Black, M., Taylor, E,. Podgorski, G. & Carmichael, J. 2018. Biological Science. 6th. Pearson. 1360pg. 



Comprehension: 
Highlight patterns, big ideas, & 
relationships
Guide information processing 
& visualization

From: Ambrose, H.W. and Ambrose, K.P., 2007. A Handbook of 
biological investigation. Hunter Pub. Co..



Comprehension:  Guide information processing & visualization



Discussion Time / Thank You!
Now how do you feel on a 1 - 10 scale to answer these (10 is very or high)

1. How present are you for this experience right now?
2. Where do you locate your skill set in terms of textbook design for equity and 

accessibility?
3. How comfortable are you in talking with your publisher about textbook 

design?

Based on the above numbers earlier have any of these numbers moved and if so 
what led to that?

What might you still want to know about?
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