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TODAY’S GOALS

NEURODIVERSITY SELF-REGULATION UNIVERSAL DESIGN



GOAL SIMPLIFIED:  

Instruction = designing 
learning experiences



DESIGN
LEARNING 

EXPERIENCES
STUDENT EXPERIENCE

Content 
Knowledge

Pedagogy



(Fauth & González-Martínez, 2021)



KNOWLEDGE 
TRANSFER

(Fauth & González-Martínez, 2021)



Universal Design in 
the PHYSICAL 
environment



UNIVERSAL DESIGN

•Intentional design:

o More economical 

o Respects diversity

o Broadens usability

o Anticipates a variety of needs





VARIABILITY MATTERS

NORTH

Just Do it! 

WEST

Detail Planner

EAST

Big Picture Thinker

SOUTH

Feeler- touch base 

with everyone



"UNIVERSAL" IS NOT ONE-SIZE FITS ALL



Equality Equity Variability

UNIVERSAL = VARIABLE DESIGN



VARIABILITY BY DESIGN



UNIVERSAL DESIGN IN EDUCATION

“At CAST, we know that barriers to learning are in education design, not 
individual learners. We invented UDL to help break down these barriers so 
that all learners can shape their own learning journey and reach their 
potential. We elevate learning at every level with meticulous research and 
innovative professional development.”

• Necessary for some, beneficial for all 



CHAT RESPONSE

•What was an assignment in 
your educational history that 
you just struggled with?





UNIVERSAL DESIGN FOR LEARNING 
(UDL)

A set of principles for creating inclusive and accessible 
learning environments:

• Provides a framework to design assessments & 
materials

• Enables you to reach a diverse student population

• Increases participation, persistence, satisfaction & 
achievement



META-MOMENT

Variable response options:

• Reading

• Discussion

• Journaling

• Lecture

• Survey

• Video

• Quiz

• Discussion Board



NEURODIVERSITY



NEURODIVERSITY 

Diverse neurological conditions appear as a 
result of normal variations in the human 
genome

• “Neurodiversity Rewires Conventional 
Thinking About Brains” by Steve 
Silberman.  WIRED. 

• “What is Neurodiversity?” by John 
Robison. Psychology Today. 

• “'Neurotypical' in Context” by POV (PBS 
documentary) 

• SPECTRUM DISORDERS from DSM-V

http://www.wired.com/2013/04/neurodiversity/
https://www.psychologytoday.com/blog/my-life-aspergers/201310/what-is-neurodiversity
http://www.pbs.org/pov/neurotypical/photo_gallery_background.php?photo=2#.VT2VSyFVikp


NEURONS 

Human brain has ~86 billion neurons (chimps have ~7 billion)
    ~ 100 trillion connects 



“CONNECTOME”



DIVERSITY IN RESPONSE TO STIMULI

These three functional magnetic resonance images (fMRI) show 
brain activity patterns of three different people performing the 
same simple, finger tapping task. 

CAST: Teaching Every Student
© 2002-2009



DIVERSITY IN COMPREHENSION

• Semi-concrete/Representational

• Abstract/Symbolic

   1 + x = 3

?

(Howard-Jones, 2007)



UNIVERSAL DESIGN:  

• Is NOT one size fits all! 

•Differences not deficits







Quiz: True or False? 

1. We only use 10% of our brain 

2. Classical music increases reasoning ability

3. Short breaks for exercise will improve grades



NEUROMYTHS

“Oversimplification or inappropriate 
interpretation of complex neuroscience 
research is widespread among curricula 
claiming that brain-based approaches are 
effective for improved learning and retention.”

Alferink, Larry and Valeri Farmer-Dougan. “Brain-(not) Based Education: Dangers of 
Misunderstanding and Misapplication of Neuroscience Research.” Exceptionality. 18 (2010):42-52 



LEFT/RIGHT BRAIN





RESEARCH

Left/Right Brain

 Corballis, M. C. (2014). Left brain, right brain: facts and fantasies. PLoS 
biology, 12(1), e1001767.

 McManus, C. (2019). Half a century of handedness research: Myths, 
truths; fictions, facts; backwards, but mostly forwards. Brain and 
neuroscience advances, 3, 2398212818820513.

 Shin, D. D., Lee, M., & Bong, M. (2022). Beyond left and right: Learning is 
a whole-brain process. Theory into Practice, 61(3), 347-357.

Learning Styles 

 Riener, C., & Willingham, D. (2010). The myth of learning styles. Change: 
The magazine of higher learning, 42(5), 32-35.

 Newton, P. M. (2015). The learning styles myth is thriving in higher 
education. Frontiers in psychology, 6, 1908.

 Kirschner, P. A. (2017). Stop propagating the learning styles myth. 
Computers & Education, 106, 166-171.



THE DANGERS OF 
NEUROMYTHS

If I am “left brained” then I am inherently weak in the right 
side of my brain. I can NEVER be good at math. 

OR 

I'm a "visual learner" and I can't do all this reading. 



WHOLE-BRAIN READING

(Shaywitz 2005) 



WHOLE-BRAIN 
READING

(Saygin et al. 2013)



NEUROPLASTICITY 

• Brains are plastic throughout our lives

• Reorganized by stimuli

• Changes over time

 Connectivity

• Structural and functional differences visible before the 
onset of symptoms

• Increases in speed with use



(Finn et al. 2014)



SIGHT & SOUND

(Posner & Raichle, 1994) 



SIGHT & 
TOUCH

(Howard-Jones et.al. 2010) 



NEURO-TRAINING

Attaching new knowledge onto 
existing neural networks is 
more efficient than creating new 
networks

Connect new information/skills to 
existing knowledge 

The brain is constantly forming and 
pruning connections

Use it or lose it! 

Time and effort are needed to 
establish new pathways & 
Repeated use of a pathway 
improves speed and efficiency 

Repeat information and skills to 
allow multiple attempts



SELF-REFLECTION

•Think of a moment where you 
have changed in preferences 
or ability



10-Minute BREAK! 







WHAT IS REPRESENTATION?

“How do I present content?”

• Information Processing 

▪  Document design & multimedia

• Scaffolding

• Repetition for retrieval



Meta-Moment



CROWDING



CROWDING

(Schneps 2013) 



DOCUMENT 
DESIGN

• Headings & sections 

• Contrast (color, 
shape, size)

• Organization

• Summary

• Accessibility 





MULTIMEDIA

• Students respond to shorter, faster videos at point of need
• Convenient & permanent resource

Multimedia effect—in which students learn more deeply from 
words and pictures than from words alone
• Can be more effective than written words with static 

pictures

(Hu et al. 2021)



YOUTUBE



SCREENCASTS 

• Yuja (in Canvas)

• Screencastify 
(browser extension)

• Screenpal (web) 



SCREENCASTS 

Goals: 
• Lecture only to complement 
• Task training (software, 

database, mechanics, library 
functions, etc) 

• Tours 
• Providing feedback 

Process: 
• Short (5-10 min)
• Followed by task

NO TALKING HEADS! 

(Friedman 2021)



INTERACTIVE FEATURES

Other platforms:
• Mentimeter
• Padlet
• Kahoot!
• Jamboard



INFORMATION PROCESSING- Scaffolding

Develop meaning first, and then revise for correctness last 

• Familiar to unfamiliar 

• Simple to complex 

• Multiple levels of difficulty

Ask questions that are 

• textbased

• personal

• global 



INFORMATION PROCESSING- MEMORY



64

CHAT: Which is the REAL penny?



POP QUIZ: 
SELF-REFLECTION

•When & where did UD begin and by 
whom? 

•What is neurodiversity?



MEMORY: 
What can go 
wrong?

• Sensory issues

• Failure to move information to 
Long-term memory

•Memory decay

•Memory interference

• Failure to retrieve a stored memory

66



REPRESENTATION TAKEAWAY 

Guide information processing

Activate or supply background knowledge with explicit links

Highlight patterns, ideas, and relationships

Multimedia helps increase connections 

Document design is important 

Allow sufficient time for the formation of memories

Revisit information to strengthen memory





OPEN QUESTIONS?



WHAT IS ENGAGEMENT?

“How do I promote interest & involvement?”

 

• Relevant and Meaningful Goals

• Develop metacognition 



Learning is 
Emotional!



“THE PAST IS PRESENT”



RELEVANCE
VS

MEANING



GOAL ORIENTATION



SCHEMA THEORY

People weigh expectations in decision making: 

• Task difficulty

• Effort outlay

• Outcome expectation

• Reward/punishment

Personal expectations are better predictors of student 
success than ability



STEREOTYPE THREAT

• "Stereotype threat refers to being at risk of confirming, 
as a self-characteristic, a negative stereotype about 
one's social group"

• ST decreases performance & increase self-defeating 
behavior



SELF-
REGULATION 



COGNITIVE INTERWEAVES



EXAM 
WRAPPERS  

(Gezer-Templeton, et al. 2017)



EXAM  
WRAPPERS

Pre-Assessment Post-Assessment

• How long did you 
study/work? 

• What grade did you 
get? 

• How much effort did 
you exert? • How does this 

compare to what you 
expected? 

• What process did you 
use to study/work? 

• What can you do 
differently next 
time? 

• What grade do you 
expect? 

• What questions do 
you have? 



Essay  
WRAPPERS

Review the feedback provided and answer the 
following questions:

•Which rubric outcomes are you passing?

•Which are you not passing?

•List each outcome that you are NOT passing, and 
then state how this can be corrected/fixed

•What questions do you have on fixing your essay?

•What is your plan revise your essay?



REFLECTION 
ACTIVITIES

(Zimmerman, 2002)



ENGAGEMENT TAKEAWAY
 

Relevant and Meaningful Goals

• Interest

• Motivation 

• Self-regulation 

Develop metacognition 

• Frequent formative assessment

• Self-assessment & reflection 

• Coaching & emotional support





OPEN QUESTIONS? 



WHAT IS EXPRESSION?

“How do I provide options for communication?”



GOALS VS MEANS 





EXPRESSION
MATTERS





VARIABLE EXPRESSION

PRO CON

True/False

Fill in blank

Matching

Speech

Essay

Short Answer

Poster Presentation

Case Studies

Discussions



FORMATIVE ASSESSMENT - Scaffolding

Develop meaning first, and then revise for correctness last 

• Familiar to unfamiliar 

• Simple to complex 

• Multiple levels of difficulty

Ask questions that are 

• textbased

• personal

• global 



BACKWARD 
DESIGN

Goal first

Variable modes of expression: 

• Discussion boards

• Assignments

• Essays

• Surveys

• Quizzes

• Yuja 

Multiple feedback opportunities



EXPRESSION TAKEAWAY 

Provide options for communicating knowledge, 
when possible

Separate goals from means

Promote formative practice before summative 
assessment





TAKEAWAY= +1

Take 1 document and/or assignment and apply 
1 UDL principle

• Assess

• Revise 

• Apply 1 principle to another assignment 

• Repeat



OPEN QUESTIONS? 



RESOURCES

• www.CAST.org 

• Bibliography

• zach.petrea@heartland.edu 

http://www.cast.org/


NEURODIVERSITY = DIVERSE ABILITIES 

• Dyslexics are 3D visual thinkers 

• Autistic are visual object identifiers 

• Low print readers are high digital readers (& vice versa)

“Some guy with high functioning Asperger’s developed the 
first stone spear; it wasn’t developed by the social ones 
yakking around the campfire”

• Temple Grandin 
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